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INTRODUCTION 

By his son Walter Broadbent 

In publishing this volume my object has been to make a selection 
from the numerous papers written by Sir William Broadbent, 
without including any of those used as the basis of his books on 
The Puhe and Heart Di&eaae. I have inserted a few written since 
on cardio- vascular subjects, among them his last completed paper 
on "The Examination of the Heart." The papers have been 
chosen for various reasons, some for their historic interest, such 
as the one on the Bilateral Association of Nerve Nuclei, called 
by Dr. Hughlings Jackson ** Broadbent's Hypothesis," some to 
illustrate the variety of his work in the early days, but most of 
them for the material of interest which they contain for the medical 
man of to-day. 

50, Brunswick Squabb, 
Brighton. 
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THE EXABUNATIOK OF THE HEART 

Si. Louis Medical Reffiew, March 30, 1907 

The examination of the heart supposed to be the seat of disease 
is not a mere academic exercise, and has not for its object simply 
the identification of a valvular lesion or structural change, how- 
ever interesting such an investigation may be. The duty before 
us is to form an opinion as to the exact condition of the heart, its 
structural int^rity or damage, and functional efficiency or inade- 
quacy, as to the effect of this condition on the prospect of life of 
the patient, and as to how far it is compatible with work and 
enjoyment. 

We have to decide what restrictions on exercise are necessary, 
and in many cases to regulate the entire mode of life. 

It is only by a thorough knowledge, not simply of the existiog 
state of the valves and walls and cavities of the heart, but of the 
processes by which a given lesion has been reached, and of the 
tendencies, favourable or adverse, which are in operation, whether 
as a result of the affection of the heart, or arising out of consti- 
tutional conditions generally, that we are in a position to advise 
and treat the patient. 

We do not, therefore, at once proceed to make out the physical 
signs. These have to be interpreted by symptoms, by any evi- 
dences which the patient may present of interference with the 
circulation, such as oedema, or breathlessness, or lividity. A 
murmur, or even an abnormal condition of the walls and cavities, 
would have a very different significance according as these symptoms 
were present or absent. 

The puke, again, must be interrogated, not only as affording 
evidence of the state of the heart, but as giving information with 
respect to the resistance to the onward movement of the blood 
in the capillaries and arterioles, and to the condition of the vascular 
system. 

Dbopsy. 

Of s3rmptoms attending heart disease, dropsy is the most char- 
acteristic. When other causes of oedema or ascites — ^renal disease, 
W3. 1 I 
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disease of the liver or lungs, obstruction of veins by thrombosis 
or pressure, anaemia — can be excluded, dropsy is significant of 
back pressure in the venous system and of some serious impairment 
of the efficiency of the heart. 

If albuminuria is present it is necessary to make out whether 
it is secondary to the heart afiEection and a simple consequence, 
or a complication which has supervened, or, as may be the case, 
a concomitant of renal disease which has actually brought on the 
heart disease. 

Dropsy does not attend all heart disease indifferently. When 
it is present we expect to find either dilatation or mitral insufficiency 
or both. 

If dropsy has supervened in the course of aortic valvular disease, 
whether stenosis or insufficiency, it has come about through failure 
of the left ventricle to cope with and compensate for it, and this 
ventricle will be dilated. We have aortic disease with mitral 
symptoms, and the prognosis is grave. 

In mitral stenosis we may have no dropsy from first to last, and 
ascites may precede anasarca. 

Dropsy does not attend fatty degeneration of the heart. A 
certain degree of pressure is necessary in the arterial system in 
order that the serum may transude through the capillary waUs ; 
this is wanting when the muscular walls of the left ventricle are 
fatty and when the supply of blood to the ventricle is cut off by 
constriction of the mitral orifice. 

Bbeathlessnbss. 

Another symptom is breathlessness on slight exertion. This 
attends all forms of heart disease. It is less marked in aortic than 
in mitral valvular affections, most marked, perhaps, in mitral 
stenosis. There is breathlessness in both dilatation of the cavities 
and degeneration of the walls. It would perhaps be going too 
far to say that when no shortness of breath follows sudden sharp 
exertion there can be no serious disease of the heart, but the absence 
of breathlessness may be allowed to discount very heavily the 
significance of physical signs. On the other hand, great breathless- 
ness must be regarded as serious, even in the absence of physical 
signs of any kind as, for example, in patency of the foramen ovale. 

It must be remembered, however, that shortness of breath attends 
lung affections, anaemia, and debility. 

PALPrrATION. 

Palpitation is common in heart disease, but it is also extremely 
common when no disease is present. The discussion of palpitation 
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18 too taiigie a qtieetjon fco be entered upon at present, but it may 
be said that, whatever meaning may be attached to the term, it is 
more frequently an effect of some outside disturbing influenoe 
than an indication of disease of the heart itself* 

Iereouulb aitd Intbemittkht Action. | 

An irregular or intermittent pulse and he^rt beat, again* can 
not in itself be regarded as conclusiire evidence of disease, but mitral 
in^officiency, dilatation, and fatty degeneration frequently give 
rise to iir^ularity in the action of the heart, and all forms of morbus 
cordis may be attended with faltering and irregular pulse as they 
near m fatal termination. 

Pain. | 

Pain, as a symptom of disease of the heart, has to be interpreted 
by physical signs instead of assisting in their interpretation like 
bf^oathlessnesa. It vari^ in character. If it is anginoid, the first 
question which will arise is, whether it is true angina, i*e, primarily 
cardiac, or due to reflex or other influences. If the pain habitually 
eomes on during repose it is almost certainly an effect of some dis- 
turhance from outside. The special characteristic of true angina 
is that it is induced by exertion and ceases when the estertion is 
stopped, and this conclusion is not affected by the fact that it is 
more easily brought on after a meal, and that cessation of the pain 
IS often attended by eructation- Having decided that the pain 
is that of angina, it still remains to ascertain how far it is an effect 
of valvular disease or of dilatation of the aorta or of vasomotor 
conditionjs, or of obstruction of the coronary arteries and degen- 
eration of the heart walls. 

Aching ^ — Other kinds of pain are described as aching, or bursting, 

or cniflhiiig, or heavy, or sharp ; in the apex region , or across the 

chest, or down the sternum, or in the area of the pulmonary artery. 

The pain may or may not be attended with tenderness on pressure ; 

-iendernees is most common in the apex region. We have always 

Bo pay attention to complaints of pain^ and sometimes it is of diag- 

hoatic significance. . 

' The Pulse, 

The pulse is of the greatest importance in the interpretation of the 
physical signs which are met with on examination of the heart. 

In txilvuiar affections it may be absolutely diagnostic, as in aortic 

incompetence, in which disease it is often of far greater prognostic 

kigKiificance than the diastolic murmur. The large size of the 

■^ery, the suddenness of the impact on the finger, the rapidity of 
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the collapse, the visibility of the beat, furnish the most trustworthy 
criterion of the amount of regurgitation. In aortic obstruction, 
when considerable, the artery is small and contracted and the wave 
gradual. Irregularity is most frequently associated with mitral 
insufficiency. The most constant feature of mitral stenosis is its 
smallness. The output of blood by the ventricle is insufficient 
adequately to distend the arterial system. 

While the pulse may enable us to recognize valvular disease this 
is by no means the most important information which it affords. 
The pressure within the vessel, the character of the beat, the size 
of the artery, and the condition of its walls, together often furnish 
a criterion of the condition of the entire cardiovascular system 
and may throw light on the cause of structural affections of the 
heart and aorta, on valvular lesions, and indeed on constitutional 
conditions generally. 

Tension. — Whatever the character of the pulse it must be borne 
in mind in the interpretation of the examination of the heart, but 
it is chiefly what is called high pulse tension which is concerned 
in the production of changes in the heart and great vessels. The 
term tension has been much criticized from various points of view, 
and I must explain what I mean by it. Tension, as I imderstand 
and employ the term, is produced whenever there is sufficient 
obstruction in the capillaries and arterioles to keep the artery full 
between the beats, so that it can be rolled under the fingers in a 
cylindrical form , even in the intervals. The actual degree of pressure 
within the vessel will be dependent on the vigour of the systole 
of the heart and the amount of blood projected into the aorta, 
which may vary from hour to hour. The pulse, therefore, may 
be either strong or weak, while having the character of tension, 
and may be the weakest when high tension has done its worst as 
regards the heart, and has given rise to dilatation, and is still doing 
its worst by resistance with which the worn out heart cannot deal. 
With tension of the pulse, as here understood, the pulse may be 
small when the artery is tightened up, or large when it is distended by 
protracted high blood pressure ; the arterial walls may be thickened 
from hypertrophy, with or without degeneration, or thin and inelas- 
tic. Whenever high tension is present it must in a sense direct 
and dominate the treatment. 

Occasionally an apparent contrast is met with between the 
heart and the pulse, the cardiac impulse being forcible and the 
sounds loud, while the pulse is very weak. It is a point which 
demands attention. The impulse may be that of the right ventricle 
only, or the left ventricle from some cause or other receives and 
propels a small charge of blood, or the current is intercepted between 
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tbe heart and the wrist, or there ia adherent pericardium ajid the 
bjpeftrophied heart expends its Btrength in dragging upon 

It is only ^fter the preliminary inquiries enumerated, which will 
the special direction to be taken in the physical examination, 
I m iU interpret ita revelation as we go on, that we begin the exam- 
ion of the heart properly speaking, and it may be said at once j 
It the examinatioii is not complete unless it has been made' 
two positions, erect and reenmbent. A point on which I place 
'"speeial emphasis is that whenever the examination is repeated 
it should be as minute and thorough aa if it were being made for ' 
first time. Disease does not stand stlU, and slight variations 
lay have great Bignihcance* 

When the cheat is exposed we take note of the extent and charac- 
ter of any pulsation which may be visible in the apex region or over 
the right ventricie or in the epigastrium. Pulsation elsewbere 
■ would demand special attention, as it would probably mean aneu- 
r rism. V'ery commonly no pulsation whatever is visible, or only a 
slight beat or tug below the enaiform. Retraction of intercostal 
t will be noted. It may be systoHc or diastolic. Not uncom- 
what seems to be pulsation in one or two spaces is an effect 
sjrstolic retraction, and, when the finger is applied, the impulse 
% felt not when the space bulges, but when it falls in. This is usually 
an effect of atmo^heric pressure, bb the volume of the heart ia 
diminished in systole, and the heart will generally be found to be 
enlarged, more frequently hy hypertrophy than by dilatation. 
Occasionally systoUc retraction of spaces is due to adherent peri- 
cardjum. True diastolic retraction could scarcely mean anything 
elae. There may be syatolic tucking in of the infrastemal notch ^ 
which wil! be attributable to the systole of the right ventricle. 

The neck will be scrutinized even more closely than the cardiao 
area. The carotid throb of aortic regurgitation is highly charac- 
teristic. It is not simply pulsation at the root of the neck; but such 
aa can be foUowed upward and seen behind the ramus of the jaw. 
The state of the veins will be carefully observed ; for example, 
distended jugulars, superficial and deep, with or without jugular 
puJsation. This jugular pulsation is often double, auricular and 
ventricular, and double venous pulse may be seen just above the 
clavicles when the jugulars are full. Occasionally there are two 
distinct pulsations in the jugulars to each apex beat. Disten- 
tion of one jugular only* especially if no impression is made on the 
fall vein by a deep inspiration, will signify obstruction of the vein 
nstiaUy by pressure of an aneurism or growth within the chest. 
Proasure on the vena cava may be suspected if with bilateral fullnesi 
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of the jogulaiB the veins remain as fiill as ever when a deep inspiratacm^ 
is made. 



Palpation and Peeoussion, 

Palpation and percussion will be carried on simultaneously, and 
they constitute an exceedingly important and indeed absolutely 
necessary part of the examination. In most cases they enable us, I 
with the information obtained from the pulse and from inspection, 
to arrive at the diagnosis and prognosis befoi-e the stethoscope ia 
applied to the chest at all. Without palpation and percussion the 
sounds and murmurs heard by auscultation would afford a very] 
imperfect idea of the condition of the heart* 

Apex,^WB begin, then, by endeavouring to localize the apex 
beat by pressing the finger into the spaces in the apex region, 
noting the precise point at which the thrust is most distinct and 
the extent over which it is felt, noting, also, how far the beat is a 
real thrust, or a simple shock, or a more tap. When impulse is 
found at the seat of the normal apex beat we do not at once conclude 
that it is the apex till we have explored the entire region as far 
out aa the midaxiUary line and aa high as the fourth space above 
and outside the mamma. The apex may be found in most un- 
expected situations. 

Very frequently the apex beat cannot be felt at all, but we do not 
infer from this cardiao weakness. In a deep chested individual 
the heart is too remote from the surface to be felt, or the lung 
may overlap the heart more than usual from emphyBcma or from 
normal expansion. 

Three fingers may next be pressed into the spaces to the right 
of the upper sternum in case the aorta can be felt. 

The right hand will now be applied over the entire cardiac area, 
the palm over the right ventricle, the fingers over the apex region 
close together or spread out. Attention will again be directed to 
the seat and character, diffuse or defined, thrusting or knocking J 
and to the force of the apex beat. It is when the hand embraces 
the praecordium in this way that the peculiar sharp tap of mitral 
stenosis is best recognized and the presystoUc thrill felt. I 

While the fingers investigate the apex beat the fiat of the handi 
will feel the Impulse of the right ventricle as a simple shock or a gentle 
heave, Wlien it is forcible, the right ventricle is meeting back* 
pressure through the lungs and compensating by more powerful 
action for some afitection of the left ventricle or for obstruetioii iwM 
the pulmonaty circulation. * 

Palpation is not restricted ta the chest. The abdomen is exam- 
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ined, and more partlculErly it must be aacertaiiied whether thd 

C^er is enlarged. So important is this, that it may almi^st be eaid 

thai w© b^in the examination of the heart by examining the 

^Ihrer. This organ may reach an enormous size when there is back- 

fnesure in the systemic veinB, and it may be jogged by the right 

ventficle, or there may be true pubation in it of a gentle expansile 

. diaraeter as an effect of tricuspid regurgitation. This last is 

^1>eUer seen than felt. We press tii-inly on the enlarged liver and 

watch the hand. The gentle heave can be seen when it cannot 

be fek. 

Pereusaion is of special importance when neither apex beat nor 
|flQQeral impulse can be felt, but it always supplements palpation 
^wy ftbowing how far the dullness extends beyond the apex beat, and 
hy mapping oat the entire left border of the heart. Attention 
I J8 always especially directed to the dullness to the right of the lower 
ifflennm. Dnllneea here is due to the right aun'ele and affords an 
[early indication of distention of the right heart. As in palpation, 
\m in percussion, the examination extends to the abdomen. Very 
[many caaes of palpitation, irregular a^d intermittent action of 
rtlie hieart, find their explanation in stomach r^nance along the 
^fifth ipace or rib. 

We may now pause for a moment and see how far diagnosis and 
pfOfnoaifl can be carried before we apply the ear or stethoscope to 
the chest. 

We aliall have recognized mith certainty the existence of any J 
considerahle degree of aortic ijisufficiencyt&nd shall have estimated! 
tia ptognoetic import by the size of the artery, the suddenness of 
the beat, the abruptness of the collapse, the visibihty of the radial 
tptdae and of the carotid throb, the seat, extent, force, and character 
of tht apex beat. We shall probably have diagnosed aortic dtencmsJ 
irom the rather email and gradual, long, and perhaps bisferieng,' 
Lpuke contrasted with the powerful, defined, apex -thrust of the 
iliyprrtrophicd left ventricle* It is more diiBcult to form a judgment 
' aa to the extent of the valvular l^ion wheu there is both obstruction 
and regurgitation. 

We cannot be so positive in our diagnosis of mitral nwit^iencj^, 
nincc the dt0use and weak apex beat to the left of the normal situa- 
tion, the increased area of cardiac dullness, and the extension of 
dulhu^Hs to the right of the lower sternum, belong to dilatation of 
r both sides of the heart, and aueh dilatation may arise independently 
'uf any valvular lesion. The same may be said of irregular action 
of the heart, jugular pulsation and dListention, and of symptoms 
I due to venous staais and back pressure* The pulse, however, 
f$B^y help us ; arteriosclerosis and the remains of high tension 
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would point to obstruction in the peripheral circulation as a suffi- 
cient cause of dilatation ; a short pulse with thin-walled vessels 
would suggest primary mitral disease. 

Mitral stenosis is usually very definitely recognizable by the 
remarkable tapping character of the apex beat, not far from the 
normal situation. A presystolic thrill may or may not be felt, but, 
when present, it is unmistakable. The pulse will be small and 
full between the beats and will contrast with the powerful cardiac 
impulse resulting from hypertrophy of the right ventricle. There 
will be dullness to the right of the lower sternum from distention 
of the right auricle, probably double jugular pulsation, possibly 
enlarged liver and true hepatic pulsation. 

Combined mitral stenosis and insufficiency present difficult prob- 
lems, which can only be elucidated by auscultation. 

Hypertrophy^ shown by displacement downwards of the apex, 
with a well-defined, powerful apex thrust and general impulse, 
when not compensatory of aortic valvular lesions, will be evidence 
of old-standing high arterial tension and may be suggestive of renal 
disease. 

Dilatation with a diffuse apex beat to the left of, and perhaps 
above, the normal, and more or less right ventricle impulse, with 
extension of dullness laterally in both directions is evidence of failure 
to counteract some distendkig influence, valvular or peripheral, or 
of loss of tone and vigour in the muscular walls of the heart, arising 
from acute febrile disease, or from debiUty, or from alcoholic, or 
toxic influences. 

When no apex beat or impulse can be felt, we may exclude 
hypertrophy. Dilatation will be indicated by extension of the 
area of dullness. When the dimensions are practically normal, the 
diagnosis may lie between a perfectly normal heart, fatty degenera- 
tion, and mere asthenia, temporary or chronic. The distinction 
can be effected only by auscultation and then often with difficulty, 
but help will be afforded by the presence or absence of symptoms 
and by the pulse. A pulse of normal character in all respects will 
argue a normal heart, while a short unsustained pulse will sug- 
gest degeneration. A fatty heart is incapable of a sustained 
pulse. 

Adherent pericardium may be suggested by a marked contrast 
between a powerful cardiac impulse and a small weak pulse, perhaps 
of paradoxical character, and a confident diagnosis may often be 
made by means of diastolic retraction of spaces or by a combination 
of immobility of the epigastric triangle in respiration, imperfect 
descent of the apex in inspiration, and inadequate shifting of the 
heart when the patient turns on his right side. 
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Cbming now to auscul tuition, we plant the stethoscope In succession 
ftt four points^ the mitral^ tricuspid, aortic, and pulmoriic areas ^ at 
which, respcsctively, we listen for the left and right ventricle first 
aounds, the aortic and pulmonic second sounds. The right ventricle 
first sound is shorter than that of the left and rather louder, and 
the pulmonic second sound is somewhat lower in pitch and louder 
than the aortic. Any changes in the character or relative intensity 
of the diff^^nt sounds must be noted. There will be prolongation 
of the left ventricle first sound, with lowered intensity, in hyper- 
trophy ; shortening, lowered pitch and intensification in dilatation, 
w hen also it may be heard far out to the left, corroborating indica- 
tions derived from percussion* There will be reduplication of the 
first sound when the two ventricles are thrown out of accord by dis- 
proportionate resistance in the systemic or pulmonic circulation. 
Accentuation of the pulmonic and aortic second sound wiO indi- 
cate increased blood pressure in the pulmonary artery and aorta 
respectively. 

There wUl be accentuation of the pulmotUc second sound when 
there is obstruction in the pulmonary circulation from bronchitis, 
emphysema or other affection of the lungs, or from back-pressure 
in the pulmonary veins from mitral stenosis or insufficiency, or 
from dilatation of the left ventricle ; of the aortic second sound, 
when there is high pressure in the systemic arterial system from 
obsitruction in the arterioles and capillaries. 

When the aorta itself has become dilated from protracted high 
arterial tension or from primary disease in its walls, the aortic second 
nd wiU not only be accentuated, but the pitch will be lowei'cd 

d it may have a ringing tone. It wilt also be heard some distance 
outwards into the chest beyond the right edge of the sternum and 
acroea tlie manubrium. 

Reduplication of the second sound, due to want of synchronism 
between the closure of the aortic and pulmonic valves, is much more 
easily induced than reduplication of the first* It may be heard 
on holding the breath for a few minutes or simply when a patient 
lies doxiTi, or for some time after effort. It is most frequently con- 
stant and habitual in eases of mitral stenosis and adherent pericar- 
dtum, and is usually heard in the early stage of pericarditis. 

While reduplication of the first sound is mostly heard in the 
apeic region, and of the second at the base, it is by no means always 
evy to say whether the bruit de galops or cantering rhythm, is due 
to reduplicated first or second sound. It may seem at one moment 
to be one, at another the other. In such a case we find some point 
oirer the heart at which we can with confidence identify and dia- 
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tingiiiBb between the two soundB, and from this we work towards 
the apex and baae. 

Ini^vah. — Attention must be paid to the intervals aa well as to 
the sounds* Deviatlong from the normal rhythm are full of signifi* 
cance. The short syBtolic space between the first and second may 
be prolonged so that the sounds become equidistant^ like the tie-tac 
of a peudulnm. This is incident to high arterial tension and mostly 
when it bas given rise to dilatation of the left ventricle. Equi- 
distance may be arrived at in another way, by shortening of the 
diastoUc pause. It occurs when the heart is acting rapidly, aa in 
palpitation or to tachycardia ; the soundii may now be com- 
pared to the ticking of a watch and remind one of the foetal heart 
sounds in utero. 

A deviation from the normal of great importance is the shortening 
of the first pause so that the second sound comes on top of the first* 
This may be due to abrupt contraction of the ventricle, with dimin- 
ished resistance in the peripheral circulation, or it may mean that 
the ventricle does not go through with its systole but is brought 
up short either from inherent weakness or by resistance which it 
cannot overcome. This approximation of the two sounds may be 
met with in many forms of heart failure. It may in particular give 
many hours' warning of fatal syncope in diphtheria or in the last 
gtage of typhoid fever. 

Perversions of the intervals, when the firat sound is short, may 
aggravate the difficulty of saying which is first and which second. 
We have to try to find a point at which the distinction becomes clear. 
Occasionally we meet with a case in which it seems as if the sounds 
heard at the apex could not belong to the same heart as that which 
produced the sounds at the base. 

Murmura, — With regard to murmurs, it is scarcely necessary 
to say what murmurs attend th e different valvular aff ec tions , Wh ile^ 
however, they indicate the seat and character of the lesion, thej 
do not give definite information as to its degree, A murmur may 
mean anything or nothing^in one case obstruction or insufficiency 
of a most serious kind ; in another a mere roughness or a trifiing 
leakage. Everything depends on the amount of damage which the 
valve has gustained^ This is what we have to estimate. In pro- 
portion as the valvular lesion is serious, so will be the changes in 
the cavities and walls of the heart, damaging or compensatory^ 
which it has given rise, and, when ootnpemation is inadequate, th^ 
symptoms which betray the impaired ciieulatory efficiency. 

We first, therefore, fall back on the s3Jinptoms^ breathleaanessJ 
dropsy, etc. ; then on the indications afforded by the pulse ^ thi 
veaaelB in the neck ; and finally, on the evidences of dilatation and 
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hjrpertropliy of the heart furxiished by palpation and p^rctiBsion, 
^VhiJ©, however, we rely mainly on these, the murmura themselves 
may contribate to our knowledge* 

We may first dismlBS certain pseudo- murmurs — the cardio-respirft- 
toiy murmur produced by displacement of air in overlying hmg, 
chiefly in the neighbourhood of the apex. It is usually present 
only duritig inspiration, and is suspended when the breath m held. 
In §ome cases it is present in the erect, in others in the recumbent 
posture. It may be heard over a great part of either right or left 
chest when there are pleural adhesions, and may, on the left side» 
be taken for a mitral murmur conducted round to the back 

Another pseudo-murmur is a systolic scratch sometimes heard 
over the tight ventricle near the ensilorm. It marks the position 
of a white patch of thjok^ied pericardium occasioned by cloae 
contact of the heart with the chest wall ; not uncommonly the lower 
end of the sternum is depresaod* 

These imitation murmurs are outside the heart, but there are true 
cardiac moimars which are of no consequence. The most common 
18 the systolic murmur heard over the oonus arteriosus of the 
pulmonarji- artery. It varies in intensity, even in the same case, 
and is usually louder, and heard over a larger area, in the recumbent 
than in the erect or Bitting position, sometimes so far down towards 
the apex as to be taken for a mitral murmur. It may be very 
loud and harsh, especially in women* It is most common in the 
young, but may be present at any period of hfe and may be tem- 
porarily induced by exertion. It is due to contact of the con us of 
the right ventricle with the chest wall. Eddies in the blood and 
vibrations of the walls of the conus and artery are generated which 
are heard ^ a murmur. If a deep inspiration is taken and held 
flo as to bring a cushion of lung over the heart the murmur is no 
longer produced. 

A very remarkable loud harsh murmur due to congenital mal- 
formation of the heart f perforation of the upper part of the inter- 
ventricular septum, is sometimes heard in the area of the pulmonary 
artery. It is continuous throughout the cardiac cycle but is intensi- 
1i^ at the systole and may he compared to the sound of a knife- 
grinder's wheel intensified by the stroke of the treadle. I do not 
place this in the same class as the pulmonic systolic murmur just 
spoken of, but in none of the numerous cases which I have seen 
have symptoms attended it. 

All inconstant systolic tricuspid murmur may be perfectly 
harmless. 
b Taking now the valvular murmut^ In turn, it may be said in 
nKGQeral terma that, if one must have a murmur, the louder it is the 
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better* There are exceptions, but intensity testifies at any rat© 
to vigour of the Hystole. 

Boginnmg with mitral insufficiency, the murmur which is sjBtolic 
in time and is heard at or to the left of the apex affords us some 
help in estimating the amount of the reflux into the auricle. It 
may be headed by a more or less distinct first sound, which is fairour- 
able, or, on the other hand, it may entirely replace it, which is indi- 
cative of free regurgitation, or of weakness of the ventricle, or of 
both. In proportion as the murmur can be followed to the left 
of the apex round the chest and is conducted through to the left 
interscapular space it signifies dilatation of the left ventricle and, 
therefore, free regurgitation. The degree of accentuation of the 
pulmonic second sound will correspond with these indications and 
wiU be considerable. If a murmur is heard only over a limited 
area at the apex and begins with a good first sound the regurgitation 
is not very large, and we should expect to find little accentuation 
of the pulmonic second sound, very shght displacement of the apex 
to the left, very little extension of dullness. 

A question often aris^ whether a systolic apex murmur is due 
to a valvular lesion, or simply to a want of contractile vigour in the 
muscular fibres surrounding the orifice. The distinction may be of 
great prognostic importance in the young, when the latter condition 
may constitute what has been called ** curable mitral regurgitation*" 
Late in life there may not be much to choose between the two. 
It is the presence of a distinct and perhaps loud first sound head- 
ing the murmur which distinguishes the curable, asthenic, mitral 
regurgitation from a true valvular defect. 

A musical murmur, unless there is also a murmur of a blowing 
character, may be understood as showing that the reflux takes 
place through a narrow chink between the flaps of the valve 
is therefore not free. 

In mitral stenosis the information obtained by auscultation has 
a more direct bearing on diagnosis and prognosis than in mitral 
maufficiency. The presystolic murmur and thrill, the sharp tap, 
which represents the apex beat, and the short, sharp first sound ar» 
diagnostic of mitral stenosis. No indication of the degree of con- 
striction of the orifice is afforded by dilatation or hypertrophy of 
the left ventricle. For this we look to modifications in the murmur 
as the constriction increases. Id the fii^t stage of mitral stenosis 
a short vibratory murmur, best heard to the inner side of the apex, 
runs up to the first sound, which is short and sharp^ and is followed 
by an audible aortic second sound conducted to the apex. In 
the second stage the aortic second sound is no longer heard at the 
apex, and the presystolic murmur vn^ be longer^ that is, it begins 
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sooner. It may, indeed, come to occupy the entire diastolic int^iral, 
when the first part of it representa the euction action of the ventricle 
«§ it expands after the sj^tole, the second part being produced 
by the systole of the auricle. The last part may after a time 
make default i^hen the aoricle is paralysed by over-distension, 
baving only the murmur attending the suction action of ,the ven- 
tricle, which will be diaatohc in rhythm. Or the entire murmur may 
disappear, and there may remain only the sharp apex tap, by w^hich 
time a systohc tricuspid murmur will probably have been developed. 

The^e changes in the murmur mark increase in the constriction 
of the orifice. 

The pulmonic second sound is accentuated Jrom the first, and it 
IB in mitral stenosis that it reaches its greatest intensity. Redu- 
plication of the second sound at the base is very common. 

In aortic insufficiency the large collapsing pulse, the carotid 
b, and the dilatation and hypertrophy of the left ventricle 
statute the criterion by which we estimate the degree of regur- 
ptatlon, but we also learn much from auscultation. If the murmur 
IS long, the reflux is not rapid and the valves are offering resist- 
anoe, i.e- the insufficiency is not very great ; if short, the rush 
of blood back into the ventricle is considerable and the lesion serious. 
U, again, the second sound is well marked and heard in the carotids, 
where there is no danger of the pulmonic second sound being taken 
as aortic, the valves are sufficient to offer a decided check to regur- 
gitation* The second sound may, indeed, be loud, low-pitched 
and ringing, in spite o! the diastolic murmur, when the insufficiency 
is due to dilatation of the aorta, as a result of arteriosclerosis, the 
valves being undamaged, but no longer capable of closing the 
enlarged orifice. The absence of the second sound is an indica- 
tion of serious damage to the valves. 

The murmur indicative of aortic stenosis is systolic, but in a 
kfge proportion of the cases in w^hieh a systolic aortic murmur 
is present there is no obstruction whatever. The murmur may be 
due to roughness or irregularity at the orifice, to rigidity of one 
or more of the cusps, to dilatation of the aorta above the ring, 
or possibly to anaemia* We look to the pulse and to the existence 
of compensatory hjrpertrophy for evidence of actual stenosis. A 
good second sound negatives it. 

A difficult problem is often presented by combined aortic stenosia 
and insufficiency. The two conditions neutralize each other as 
j> ' riodifiGations of the pulse. The degree of hypertrophy and 
1 n will bear witness to the existence of a valvular lesion. 

The aortic second sound again becomes an important criterion ; 
both obstruction and regurgitation tend to impair and obliterate it» 



THE CONDUCT OF THE HEART IN THE FACE OF DIFFICULTIES 

Medical Society's Transactions, 1899 

Mb. Pbesidbnt, — I should like the Society to understand that I 
am in no way responsible for the title of this communication, but 
that I accepted it at your dictation. There are appeals more 
imperative than commands. Such was yours when, as an old 
pupil become President of this Society, you requested me to read 
a paper on '' The Ck)nduct of the Heart in the Face of Difficulties." 
I was bound to obey, but I ventured to point out that the word 
" conduct " in this phrase might have two distinct meanings — 
the behaviour of the heart itself under difficulties, or the way in 
which it might be helped and guided through them by the physician, 
and to ask which of the two questions was to be discussed. You 
promptly answered " both." It is by your command, therefore, 
that a dovbk entendre is infficted upon the Society. In dictating 
the title you practically also decided the way in which the question 
was to be treated. 

DifficiUties from outside. — ^The difficulties which the heart has 
to face are sometimes of its own making, sometimes imposed 
upon it from outside. An over-distended stomach, for example, 
pushes up the diaphragm and presses upon the right ventricle ; 
effusion into the pleural cavity, or more rarely a mediastinal tumour 
or aneurism, carries the heart to one side or other of the chest ; or 
the flow of blood towards the right auricle may be impeded by 
pressure on the superior vena cava. Difficulties of another kind 
may arise from obstruction in the arterioles and capillaries — in 
the pulmonic circulation by emphysema or by acute affections of 
the lungs ; in the systemic circulation by the numerous con- 
ditions which give rise to high arterial tension. 

The heart adjusts itself to altered conditions in a wonderful 
fashion. It may be so much displaced by effusion into the left 
pleural cavity or by traction from a shrunken right lung that its 
beat is felt as far out as the right nipple, and yet we can trace very 
little inefficiency in the functional action. Time, however, is an 
element in this accommodation. The same degree of displacement 
occurring suddenly, as in pneumothorax, will be attended with 
severe dyspnoea, and great disturbance of the action of the heart 
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will be oocafiioiied by Budden And eapncious diatenslon of the 
Btooiach* 

The diifieoltiea arisoBg out of fiaiidenl duimsion of the $tmna€h 
Hf oolon or intestina.i caoal generally, wiU require Bome attention, 
^feiea they are the cause of most of the functional derangements 
to which the heart is subject, and give rise to the heart complaint* 
which occasion in the aggregate perhaps more suffering than does 
actual heart disease. The heart often tolerates a considerable 
d^ree of upward pressure of the diaphragm ^ and it is not uncommon 
to meet with stomach resonance aa high as the fifth space* and 
to find the apex beat displaced upwarda and outwards to the 
fourth space and out-side the nipple line, without conspicuous 
lymptoms. But the heart behaves very differently in different 
subjects in the presence of flatulent distension of the stomach. It 
partakes of the general constitutional condition of the individual ; 
in tha strong, therefore, it is vigorous, in the weak it cannot be 
anything but weak. Moreover, the heart has very speciaf relations 
with the nervous system ; it reflects every emotion, beats high 
with courage, is palsied by fear, throbs rapidly and violently with 
excitement, and acts feebly imder nervous depression ; but it ts 
not only through the cerebrospinal system that the heart is influ- 
finced, it is in immediate relation with the vaso* motor nervous 
^paratUB, and in a scarcely less degree with the sympathetic system 
geoarally. Normally, afferent impulses are constantly flowing 
from the viscera to the central nervous system, and by this reflex 
process their blood supply is regulated, and their functional activity 
ifi governed- These afferent impulses when perverted by functional 
derangement or disease may become serious disturbing influences. 
The nervous system in a large and increasing proportion of people 
is unduly sensitive and excessively mobile, and the reactions to 
luff uences of every kind are exaggerated. In some a little emotional 
excitement gives rise to palpitation, and a piece of bad news or the 
bang of a door seems to stop the heart altogether. There is in 
such subjects no form or degree of cardiac disturbance which may 
not be caused by indigestion, scarcely any symptom of cardiac 
disease which may not be simulated. Add a touch of hysteria 
on tbs look out for symptoms and for some one to give ear to the 
imrratioQ of the unparalleled agonies of the sufferer, and the diffi- 
culties of the hearty and it may be added of deaUng with them, 
are complete. 

It is of course of the greatest importance that we should be able 
to distinguish these functional affections of the heart from troubles 
due to organic disease, and this is especially the case where there is 
levere jiain in the cardiac region. The absence of physical signs 
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of valvular or structural change will be a help, but murmuro ms^ 
be present at one or more of the orifices during palpitation when. 
there is no valvular affection, and there may be actual mitral orl 
tricuspid incompetence when all the symptoms are really of neurotic 
or dyspeptic origin* 

Angina pettoris is one of the cardiac affections which may be 
closely simulated by the effecte of dilatation or functional derange- 
ment of the stomach* The finst question to be put in a case of car- 
diac pain of anginoid character is ** As to the circumstances under 
wliich it comes on ? ** Whether as an effect of eicrtion or during 
repose ? The earher attacks of true angina are practically always 
provoked by exertion, i^hile epurious angina is specially hable to 
come on during repose. It is true that angina when estabUshed 
may come on in the night, or may be induced by the act of tmdreasing 
and the contact of cold sheets, but there will be a history of attacks 
during exertion. Pain and a sense of suffocation may also 
brought on by the pre^ure of the abdominal viscera reinforcii 
that of a distended stomach on lying down, whether the heart 
diseased or sound, and a weak heart may actually be brought to 
a standstill in this way. Speaking generally, angina pectoris in 
a woman is always spurious, and the more minute and protracted 
and eloquent the description of the pain the more certain may one 
be of the conclusion. Again » when palpitation or irregular action 
of the heart, or intermission of the pulse, or pain in the cardiao 
region, or a sense of oppression follows certain meals at a given 
interval, or comes on at a certain hour during the night, there 
need be little hesitation in attributing the disturbance, whatever 
it may be, to indigestion in one or other of its forms. Nightmare 
from indigestion is not a bad imitation of true angina. So also 
if any cardiac symptom or pain can be walked off, it may usually 
be set down as functional, and due to some outside disturbing 
influence or to nervous irritability. The same may generally 
be said of intermission of the pulse ^ of which the patient is conscious, 
and, though with less confidence, of irregularity of the heart's 
action — if the patient feels it the irregularity is usually temporary, 
and not the effect of organic disease. 

In these functional affections it is not the heart which is to 
blame [ it is more sinned against than sinning, and if its diffSeultiefl 
are removed there wiU be nothing to find fault with in its conduct* 
The difficultieB are, as has been said, the state of the nervous system , 
on the one hand, and of the digestion on the other, and acoordlng 
as the neurotic or the dyspeptic element predominates wiU be 
the treatment required* No details need be entered into, but one 
observation may be made. Pati^nt^ suffering from these functional 



tug 

ska^i 



IN THE FACE OP DIFFICaTl/nES 



17 



Bfer&r^emeQta of the heart iieoally make them a pretext for aToidJng 
exercise, and often for taking atimulants or drugs, whereas exercifie 
and freeh air are what he or she most needs. The best way to 
preTent the expenditure of superfluous energy on the part of the 
iiaftft in the form of palpitation is to give it a fair amount of Icgitim- 
«le phjsiologieal work to do ; and to relieve one attack of palpita* 
tiOiD or faintness by alcohol is to invite another, while the terrible 
danger of drifting into alcoholism m incurred. 

Bigh orierud tension.— One of the most common difficulties with 
which the heart has to contend is high arterial tension, or rather the 
obstruction to the onward movement of the blood in the capillaries 
and arterioles which is the cause of the high pressure in the arteries. 
While dyspeptic troubles and other reflex sources of irritation give 
rise merely to functional affections of the heart, high arterial tension 
when persistent is a frequent cause of actual disease. The resist- 
ance in the peripheral circulation has to be overcome and the 
heart rises to the occasion. It puts forth the increased energy 
required, and in doing so becomes hj-pertrophied. Hypertrophy 
is not diseane, though sometimes the heaving impulse and powerful 
throb of the apex are complained of by the patient and looked upon 
with suspicion by the m^cal man, but the development of addi* 
tional muscular fibre is accompanied by the development of 
increased connective t issue » and when in the decline of Ufe the 
nutrition of the more highly organized structures is no longer 
rigorous I the fibroid element may gradually predominate over the 
muscular, or fatty degeneration may take place. 

But the valves may suffer before the muscular walls. Where 
greater force is required to propel the blood into the aorta there is 
greater strain upon the mitral valves during systole, and a more 
violent recoil upon the semilunar aortic valves during diastole. 
This gives rise to chronic inflammation of the valves, with thickening 
and eontractton, and, in the long run, insufiiciency. 

It was necessary to mention high arterial tension on account 
of its frequency and importance as a source of cardiac difiSculty, 
but I have dealt with it so often and so recently that I will forbear 
from further dwelling upon it on the present occasion, only remark- 
ing that the recognition of unduly high pressure in the arteries 
&Sords one of the most valuable indications for treatment in a 
great variety of conditions. 

I am afraid it often escapes recognition ^ and sometimes digitalia 
it given for the rcHef of the cardiac discomfort which may attend it. 
This w Uke knocking the head against a stone wall, for digitalis 
not ofdy acts on the heart, but tightens up the vessels, and so 
iticre^dos the obntructions already too great. 
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Vaivular rfigeotfc— Coming now to the Berious diffioulties to whi< 
the heart is expo&ed by reaaon of damage to one or other of its valvea] 
we discover, say, a systolic murmur at the apex or at the right 
second intercostal space, mdicative of leakage of the mitral raJve or 
of interference with the blood current at the aortic orifice. What 
are we to do 7 Frighten the patient out of his life or out of his 
peace of mind ? Condemn him at once to live on one floor, and 
forbid him exercise and excitement and all that makes life tolerable, 
and give digitalis ? Certainly not. Or, ahall we ignore the 
murmur on the chance that it may not be serious, which is a not 
uncommon proceeding when a medical man has predicted sudden 
death once or twice, and found the patient to go on hving for 
or 20 years ? This would be equally unreasonable. 

The first thing to be done is to ascertain what the murmur really 
means ; whether, w^hen it is mitral, there is much or little regurgita- 
tion, or, if aortic, whether it signifies mere roughness or actual 
constriction, Numerous considerations enter into the determina- 
tion of these q nations, of w^hich we need specify only those arising 
out of the conduct of the heart » If » in the case of mitral incompe- 
tence, there is any considerable reflux Into the left auricle^ the first 
©fiect will be damming back of the blood entering it by the pul- 
monary veins, and the obstruction thus created will make 
it>self felt in the pulmonary artery, raising the blood pressure 
within it. There is no branch of the pulmonary artery on which 
we can place our finger or a sphygmograph, but the high pressure 
is at once accused by accentuation of the pulmonic second sound. 
If the circulation is to be maintained under these eiroumstances, 
something must be done to overcome the obstruction in the pul- 
monary circulation and neutralize the mitral reflux. This can only 
be by increase in the capacity and atrength of the right ventricle. 
The right ventricle accordingly becomes dilated and hypertrophii 
and the dilatation and hjrpertrophy w^hich w*e call compensator 
become for us the measure of the regurgitation. This is the eonduci 
of the heart in the face of this particular difficulty, and we leam 
from the amount of compensatory change required to neutraHza 
the effects of the valvular leaion whether the lesion is severe 
slight ; our conduct, then, wiU be guided by the degree of effioiem 
of the compensation. When there is no appreciable hypertrophy oi 
the right ventricle or marked accentuation of tiie pulmonic second 
sound, and the patient has no heart-symptoms, the murmur means 
nothing, and there is no need to interfere in any way with tl 
patient's mode of life, even if this include hunting, or chmbing, 
swimming, or cricket. I should draw thc) line ^t football or training 
for races of any kind, 
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H with maxked h5?pertrophy and dilatation ther6 b still no 
breathleesnefis on ordinary ejetiion, or other symptom of dtetarbed 
OTPulation.th^regurgitatiofi is considerable, but it is neutralized by 
iiic compensatory ciianges. We are not called upon to do anything, 
btit the patient must be warned that the compensation may easily 
be broken dowTi, and that a single imprudent act of violent or sus- 
tained exertion may do irreparable injury, 

Oudiac symptoms, such as breathlesaneBs on slight provocation, 
allow that the compensation is inadequate ^ and it is only by great 
carefiilBeas that the serious effects of the valvular lesion can be put 
off. Let us suppose that we have the heart landed in extreme 
dIffieuHies from incompetence of the mitral valves, the hver en- 
larged till its lower border crosses the abdomen at the level of the 
umbilicus, the veins of the neck distended and pulsating, the face 
and lips Uvid, the lungs congested, the legs dropsical, the urine 
scanty, turbid, and albuminous, the patient gasping for breath 
and unable to lie down. It is in such a case that digitalis and the 
like remedies find their opportunity* But first the riglit side of 
the heart must be relieved from the over- distension which is paralya* 
ing its efforts. Unless this is done, the digitahB may simply help 
tiie straming ventricle in the woik of self-destruction. The nearest 
appfOi&eh to a modern therapeutic miracle is seen on bleeding 
in a good ease of this kind. When I say a good case I mean one in 
which the onset of the severe symptoms has been sudden, under the 
influence of some adequate exciting cause, such as over-exertion or 
chin, in a fairly robust subject with a powerful right ventricle. The 
venesection must be followed up by a good calomel purge — 2 or 
3 grains of calomel, with, say, & grains of colocynth and 
byoeoyamtis — and perhaps a dose of white mixture. Bleeding, 
hawsTer, m too heroic a method for these degenerate days, and it 
il Bol ftlwajrs easy to say whether it is really demanded. A good 
ilAemative is si3C, eight, or a dozen leeches over the enlarged liver, 
bUorwed up, of course, by the calomel purge* In le-s^ severe cases 
re may content ourselves with the mercurial aperient alone. 

The right heart having been reheved, digitalis may be given with 
excellent effect in different combinations, according to the condi- 
tion — With DUX vomica and ammonia, and perhaps ether, or with 
icetAte of iron and potash. If the oedema is considerable, the 
h*- ' ' lid be drained off by Southey's tubes, and any pleural 
ti; . iiould be withdrawn by aspiration at an early stage. 

Mitral incompetence will serve as an illustration of the diflScuIties 
imposed upon the heart by disease of the valves. They differ in 
the different valvular affections, and the heart responds in a special 
way for each one. It ts unnecessary to go into details with regard to 
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all of them, and the time at my disposal would be quite insufiScient. 
The principle which I wish to emphasize is, that when the heart m in 
difficuUies toe can generally give more reliefs indirectly ^ by removing 
these difjicvUies, than directly, by aiding il to overcome them. This 
is the case ; whether the disturbing influence is external to the 
heart — as, for example, a dilated stomach, or distended colon, or 
resistance in the peripheral circulation — or is a secondary effect 
of disease of the heart itself, as illustrated by over-distension of the 
right ventricle. To take another instance, if the heart is in a state 
of fatty degeneration, it is useless to give cardiac tonics, its work 
must rather be diminished by keeping down the arterial tension, 
and a fatal issue may be for a time averted by preventing distension 
or dilatation of the stomach. Such illustrations might be multiplied 
indefinitely. 

When, therefore, we are considering the treatment of cardiac 
disease, the first question to engage the attention is how we can 
relieve the labouring or harassed heart by the removal of some 
condition which is causing or aggravating the difficulties with 
which it is already contending. In doing this we often put an 
end to the symptoms which have given rise to suffering and anxiety, 
and in all cases we make the action of digitalis or other cardiac 
tonics more efficacious. 
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Mtdical Socieiy^s Transaciiona, 1898 

Ms. Prbsidskt, — I am greatly honoured by your uiTilAtion to 
opea a dlBcusaioQ before the Medical Society on " Adherent Peri- 
^Urdiam/' I take it that what m expected of me is not a full and 
Bomplet^ coQiiideration of adhesion of the two layers of the peri- 
brdium, but a brief account of my obBervationg and refleotions 
which may ininte comment and criticism and contributions from 
tlie experience of other phjFsicians. 

I think 1 am right in believing that adherent pericardium often 
fsmmpeB reoognition, and that a definite diagDoeis of this affection is 
not often made, or perhaps attempted, and I am sure I am right 
in saying that the diagnosis is often extremely difficult, and some- 
times that it is practically impossible to arrive at anything more 
than a conjecture of its existence. Partial adhesions may give rise 
to neither symptoms nor physical signs, and even adhesions involv- 
ing the entire surface of the heart may be attended with httle or 
no interference with its functional efficiency, and therefore with no 
appreciable hypertrophy, or dilatation, or disturbance of the cir- 
culation calling attention to the heart, provided there is no outaide 
adherence of the pericardium to the cheat-wall. It might, perhaps, 
be going too far to eay that when adherent pericardium has given 
rise to neither symptoms nor recognizable change in the dimenfiions 
or form of the heart it can have no importance whatever, for while 
it may not sensibly impede the action of the heart during ordinary 
exercise, or even occasion unusual shortness of breath on exertion, 
it might hamper the right auricle and ventricle in case of bronchiti», 
or interfere with the compensatory hypertrophy of the left ventricle 
in case of renal disease or other condition attended with high 
arterial tensian. Still more might it aggravate the effects of val- 
vular disease ; or the degenerative changes of old age in the mus- 
cular walls of the heart may be antedated, or fibroid infiJtration 
may invade their substance from the fibrous tiBSue which binds the 
two pericardial surfaces together. 

Sifntpk>ma. — ^The symptoms to which adhesion of the pericardium 
gives rise have nothing characteristic about them. Breath lessness 
aiiii a sense of oppr^sion in t!ie chest, palpitation, frequency or infre- 
qiiency, intermittence or irregularity of the pulse, praecordJal pain, 
flometimes severe enough to be worthy of the name " anginoid," 
hiftv© all been justly attributed to adlierent pericardium, but each may 
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have variouB other causes* It is only when other causes have been 
excluded that we can i^ith confidence look upon such symptoms aa 
due to pericardial adhesion. Very much the same may be said 
with regard to dropsy and sudden death ; adherent pericardium 
may occasionally be responsible for either of these consequences oL 
heart disease, but this is exceedingly rare in comparison witfl 
valvular and structural affections. Sometimes, however, the 
absence of stasis in the pulmonary circulation when general dropsy 
is present from sjrstemic venous obstruction may show that the 
venous obstruction has its origin in the right side of the heart, w^hich 
may be hampered by pericardial adhesions, and not in the left 
ventricle or lungs. 

I am tempted to mention one case in which such symptoms were 
of themselves almost sufficient to establish a diagnosis of adherent 
pericardium. Li a young man, otherwise strong and healthy, and 
with no renal or valvular disease, oedema of the lower extremities 
came on rather rapidly, and two or three times subsided as rapidly 
when he lay up for a few days. It then became persistent in spite 
of rest, and very soon enormous. There was never at any time 
evidence of back pressure through the lungs, or of obstruction in 
the veins of the neck, and it was remarkable how little the patient 
BufiFered, The oedema was relieved time after time by Soutbey's 
tubes, but at length death supervened from eeliuhtis, when it was 
found that the pericardium was universally adherent, but also that 
the right auricle was practicaOy obliterated by the adhesion sur- 
rounding it, so that the superior vena cava was directly over the 
inferior. Having the advantage of gravity^ its stream had dammed 
back the ascending current in the inferior cava, and this vein was 
enormously dilated. An explanation was thus afforded of the 
absence of stasis in the lungs, and of enlargement of the jugulara. 

Valvular disease with odhBrefU pericardium. — A very common 
problem presented for solution is whether in a given case of 
valvular disease there is not also adlierent pericardium. The 
different forms of diseikse of the valves are attended each with 
its own characteristic effect on the cavities and walls of the heart, 
by means of which compensation is more or less perfectly attained, 
and the degree and kind of dilatation or hypertrophy become a 
criterion by means of which we estimate the amount of obstruction 
or regur^tation. But this criterion sometimes fails us. For 
example, a well-marked collapsing pulse, carotid throb, capillary 
pulsation, and absence of the aortic second sound indicate very 
considerable insufficiency of the aortic valves. The patient is of 
an age when compensation ought to be promptly estabhshed, and 
we expect to find a powerful diffuse apex tlinist in the sixth space 
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or bwer^ extending probably otitslde the vertical nipple line. But 
w» Are disappoints, the dilatation is comparatively slight, the 
bypertfophy poorly developed ^ and the patient auffera from inor- 
dinate shortness o! breath. A preaumption arises, to be verified 
or not by carelul investigation, that the development of compensa- 
tory changes has been prevented by adherent perieardinm* Or 
the very contrary may be present, very little regurgitation may h« i 
indicated. Although there is a double murmur, the collapse of th© 
mdial artery and the carotid throb are little marked, and the aortic 
•econd sound is distinctly heard in the neck, and yet the heart is 
obviottsiy enlarged and labouring. It has something to contend 
mth besides the regurgit-ation — possibly adherent perieardium, 

Similar illustrations are furnished even more frequently by mitral 
doeaae^ since the work of compensation falls upon the right ven- 
trfela&nd this ventricle is more hampered by adhesions than the 
kfl, both because it is thin^walled and not competent to contend 

th the obstacle to its complete contraction and because, forming, 

it does» the greater part of the surface of the heart, it presents 
a larger area for adhesion. Being thin- walled, again, a larger 1 
proportion of its thickness is impUcated and damaged by any myo- 
carditis which may have accompanied the pericarditis or by fibroid 
penetration from the surface. 

DiagmmB. — ^The diagnosis is arrived at by means of physical 
signs, and there is no better field for minute observation and careful 
discrimination. We shall better know what to look for and what 
?alite to attach to any deviations from the normal which we may 
>irer if we consider the conditJooB present. 

In the normal state the heart glides over the central tendon of 
the diaphragm on which it rests, both with its own systole and dias- 
tole and with the respiratory ascent and descent of the diaphragm. 
When adhesion takes place aU shifting and gliding must cease ; a 
given area of the surface of the heart (which wdll correspond very 
nearly on the posterior inferior aspect with Sibson's fixed point in 
the interventricular septum in front) is bound to a definite part of 
th© tendinous expansion. While the heart is thus fixed the res- 
jiiratory excursion of the central tendon must also be restricted, 
bince the heart is adherent to the pericardium as well as to the 
ttt&phragm, and the fibrous connections of the former do not- allow 
pf its firee movement downwards. Now, the triangular space be- 
kween the diverging costal cartilages is closely associated with the 
t^entral tendon of the diaphragm, and it is here that we look for 
stvidencea of the adherenee of the heart thereto. Visible or palpable 
pulsation does not help us, for we may have either epigastric pro- 
trui^ion or tug in normal conditions. Much more significant is 
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the compleie arrest of the slight respiratory movements of this part 
of the abdommal wall It has been my practice for more than 20 
years to note carefully the lodicationB of adhesion left by general 
pericarditis in every case which has como under my observation^ 
and this arreat has never been wanting. It cannot be said, however, 
that immobiUty of the epigastric triangle oeceBsarily implies 
adherent pericardium. 

Other evidences of fixation of the heart are iuiperfeot descent of 
the apex- beat during inspiration and inadequate shifting of the 
cardiac impulse when the patient lies first on one side and then on 
the other, more particularly when he turns upon his right side. 
As a rule. In normal conditioDS. the apex, when its beat ii recogniz* 
able, disappears from the fifth spaee and is felt in the sixth on & 
deep breath being taken and held, and moves for an inch or so 
towards the middle line, descending also somewhat, when the patient 
lies over on the light side. Similar shifting of the apex-beat and 
of its maximum impulse may be observed even when the heart ii 
dilated and hypertrophied in consequence of valvular disease. 
Distinct evidence of free mobility obtained in this way would exclude 
pericardial adhesion, and a markf^i failure to respond to the te»t 
would raise a strong presumption of its existence. But nothing 
must be accepted as absolute in clinical investigation, and the exer- 
cise of judgment will be called for in estimating the significance and 
value of the results obtained. For example, whether the peri- 
cardium is adherent or not a deep inspiration may bring the tung 
over the heart and the apex -beat may be altogether obliterated, itm 
disappearance from the fifth or other space, therefore, is not conclu- 
sive of mobility. Again, when the patient is turned over on his 
right aide a transference of the seat of maximum impulse may simply 
mean that another part of the heart has been brought in contact 
with the chest wall, and not that the apex- beat has shifted. Not 
unfrequently, however, from one cause or another, no apex-beat or 
impulse of any kind can be felt, so that palpation affords no assist- 
anoe whatever and percussion cannot be relied on to furnish the kind 
of evidence required to distinguish between fij^ation and mobiiity 
of the heart. 

Indications may be furnished by dilatation and hypertrophy^ 
which may sometimes be quite conclusive when there is no valvular 
disease* The dullness in a characteristic case usually begins in the 
third space, and the apex-beat wiU be at the nipple level or even 
higher and outside the mamma. It will probably not shift with a 
deep breath, but it may be obscured. The transverse position 
of the heart and the fixation of the apex above its normal point 
of contact with the chest wall I formerly looked upon as a conse- 
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of effusion whicli had carried the apex upwaidB and lelt 
fl adherent there. I am now oonvineed that the c&iise is not effusion 
but diktatlon. There maj be eonspieuoua systolic falling in of the 
fotmh and fifth space, and, although this may be due to atmo- 
ipberic pt^esure when the heart i» very greatly enlarged from any 
it mmy be a tnie retraction or tugging. Diastolic tugging 
sometimes be felt when the hand is applied over the region 

^tlie apex. Thef^ is not merely a subsidence of the push but a 
sharp sliock as if the cheat wall wer« dragged upon from within, 
«ludi ta quite diflferent from what is felt even after the most power- 
ful ihniai which is given by the dilated and hypertrophied heart of 
aortic regui^itation. 

A systolic tug of the left falae ribs poeteriorly communicated by 
ih« diaphragm may be conspicuoua. The recoil from the drag 
may be so distinct as to look and feel to the hand like pulsation, 
and in the first case in which I observed it. now more than 20 years 
■iaoe — m case of left empyema — -it was taken for pulsation, and 
ti waa supposed that a pulsating tumour of some kind underlay 
the empyema. A post-mortem examination showed that the 
oause w«a adherent pericardium. I have often seen thjB tugging 
iifiOd, and in some cases It can be made to affect the right false ribs 
by eaualng the patient in the sitting posture to lean over to the left 
m MM to throw the drag of the heart upon the right half of the 
diapbfngm. It must be added that this indication is not 
infallible, as the tugging has been observed when the heart was 
hypertrophied without adhesions. 

The pulsus paradoxus has been observed in adherent pericardium, 
and an e^ect on the veins in the neck hoA been dcsciibed« but I 
have not found either of these indications helpfuL In several cases 
I have seen a very pretty confirmation of the diagnosis in an apparent 
pukatjonof a small tortuous vein on the front of the cheat penetrat- 
ing the third space near the sternum. On careful examination 
the vein was seen not to fill by reflux during systole but to be emptied 
by a sharp suction action. It w as inferred and verified postmortem 
that the internal mammary vein into which the surface vein opens 
WB0 compressed during diastole and that its walls were dragged 
apart by the systole. 

Auscultation docs not afford much assistance in the diagnosis of 
aerent pericardium* Reduplication of the second sound is very 
common when no other indication, except perhaps immobility of 
the epiga/^trium, is present, but it is so easily induced that no 
definite conclusion can be based upon it, unless, perhaps, when 
it 18 constant in all positions of the body and under varying con- 
ditiofia of the circulation. 
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ANGINA 

An Address delivered before the Brighton and Sussex Medico- 
Chirurffical Society 

Lancet, 1905, Vol. I 

The Attacks. — ^It is not necessary that I should describe angina 
pectoris in all its varieties. We understand by it pain in the 
cardiac region, chiefly behind the sternum, with radiation, most 
frequently down the inner aspect of the left arm to the elbow, 
or to the hand, especially the two ulnar fingers, or down both 
arms, or to the shoulder, neck, or face. Or it may begin in 
some part of the arm, as, for example, by painful tight feeling 
round the wrist, extending up the limb to the chest. The pain 
may vary in character and intensity, and may be described as 
crushing by a gigantic weight, or as if the chest were held in a 
vice, or as tearing, or burning. All sufferers agree that there is 
no other pain like it, and it is usually accompanied by a sense 
of impending death. The distinctive character of true angina is 
that it is induced by exertion, by walking upstairs or up an incline, 
or against the wind, more easily soon after food (after breakfast 
is a favourite time in early cases), or when the air is cold on first 
going out. Or an attack may come on when the patient goes 
to bed, after perhaps walking upstairs, the exertion of undress- 
ing, assuming the horizontal position, and the contact of cold 
sheets. Next to exertion in provoking an attack comes excite- 
ment, and, in advanced cases, the movement of a limb, a breath of 
air, the slamming of a door, the announcement of a visitor, may 
be sufficient to precipitate an attack. 

The effect on the circulation common to all these exciting 
causes is increase of the blood pressure in the arterial system, 
and this must be regarded as the determining antecedent. The 
attacks are usually brief, the sufferer, indeed, will often say 
that if they had lasted another minute he must have died, he 
stands still, or suspends any exertion in which he is engaged, and 
may not even dare to breathe. With the cessation of the exer* 
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tiofi the paroxyam subsides, or speedy relief may be obtained by 
inbaliBg amyl nitrite or taking nitro- glycerine, Tbe patient may 
then be able to resume his walk and to go on for some time without 
proiroking another attack. Sooner or later sudden death usually 
ooeaiB during, or at the onset of, a paroxysm. WhOe the attacks 
af^, as a rule, soon over, the pain may laat for houra^ In one case 
to which I was ealled the patient had spent an entire night sitting 
in a chair, not daring to move, the face bathed in cold perspiration 
and having an agonized expression. He made a temporary re* 
covery. In another, in wloich I made a post-mortem examination 
and found the heart in an advanced stage of fatty degeneration 
with e-alcilied coronary arteries, death took place after hours of 
terrible suffering in the niglit. 

During the paroxysms the one condition of the circulation which 
seems to he always present is contraction of the pEtipheral arterioles^ 
It was the recognition of this fact and of its significance wliich 
formed the basis of Sir Lauder Brunton's employment of amy! 
nitrite and nitro-glycerine, which have been of such value in the 
treatment of angina. I have sometimes been tempted to think 
that in certain cases the initial event is that the blood supply from 
the heart fails and the arteries contract dov^Ti upon the empty lumen 
fts Ibey do post-mortem. The pulse may remain steady or become 
Irregular ; it is rarely much accelerated but may be slow and hesitant. 
The face may be flushed or pale, or keep its natural colour. The 
most constant post-mortem condition found has been more or less 
occlusion of the coronary arteries from a calcareous or atheromatous 
or sclerosed condition of these v^sels with perhaps thrombosis, 
or from disease of the aorta narrowing their orifices. As a conse- 
quence of the obstruction to the blood supply, general or local 
degeneration, fatty or, more frequently, fibroid, of the walls of the 
heart is usually produced, though death may occur before even 
microscopic changes in the muscular striae can be recognized. A 
noteworthy fact is that the cavities are almost always found to be 
empty after death. 

Vaust of the pain. — ^The theoriee, as they may be called, or 
explanations advanced as to the cause of the pain are very many 
in number. Uuchard enumerates no less than eighty of these by- 
pothesee. I shall consider them simply in so far as they con- 
cern prognosis and treatment, and from this point of view only 
two demand serious attention. Huchard regards the attacks as 
consisting ^sentiaUy of what may be called cramp of the cardiac 
muscle due to ischaemia or privation of blood produced primarily 
by disease of the coronary arteries or occlusion of their mouths, 
poaaibiy intensified by spasmodic contraction of these vessels. 
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For Huchard there is only one true angina pectoris, the coronary^ 
and iiifl discuBsion of the entire question ie one of the mo«t 
intereBting parts of his monumental work* An alternative view 
Is that the pain is doe to oveistrain of the heart in the endeavour 
to overcome resistance in the peripheral circalation to wliich it 
is no longer equal, or to dlBtensi^e stress of the aorta. The 
incompetence of the heart may be the result of inherent weak- 
ness from degeneration of its muscular walls, or may be only 
relative to great increase of the resistance in the arterioles and 
capillaries, or may be attributable to a combination of the two. 
Some degeneration or deterioration of the heart walls must, how- 
ever, be an indispensable, and, indeed, the special factor in the 
causation, or angina would be much more common in chronic 
Bright's disease in %i'hich arteTial tension reaches ita maximum. 
The inadequate blood supply, again, which gives rise to the degenera* 
tion may also afifect the nutritioti of the cardiac gangha and nerves 
and in this way predispose to pain. The conclusion that the con- 
dition of the heart walls must be the dominant factor in angina 
seema to me to be confirmed by two eases which have come under 
my observation, in which, after plague, the heart was left in a state 
of extreme asthenia, and pain of an anginoid character waa experi- 
enced on every slight exertion, 

Fseud-Angina. — Before entering upon the consideration of the 
different forms of true angina we may speak of false angina. To estab- 
lish this distinction will be a matter of vital importance, as it may 
enable us to lift the burden of constant apprehension from the minds 
and 11 ve^ of patients and to restore a family to tranquillity and 
happiness. We may dismiss the hysterical person, male or female, 
\iho comes with a diagnosia of angina pectoris ready-made and 
cannot find terms adequately to describe his or her complicated 
agonies, who is ready to adopt any suggestion we may make as 
to the seat and character of the pain and as to the direction and 
extent of its radiation. The attacks may come on at any con- 
venient time and may last indefinitely, hut are not allowed to 
interfere with pleasant engagements. These patients do not wish 
their friends to be undeceived as to the character of the attacks. 

Paroxysmal pain in the cardiac region may he due to a great 
variety of conditions ; it would be waste of time even to enumerate 
them, Speaking generally, in all cases in which the attacks eome 
on cbietly during repose, when perhaps the patient is sitting reading 
or i*Titing» however severe and however closely they may appear 
to conform in the description given of them to true angina, the 
presumption is that they are spurious, unless they have been led 
up to by the frequent ocourrence of pain induced by exertion. The 
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IwemuBptioQ m incresaed if the;^ are turoultuows action of the heart 
and irregularity or intermission of the pulse, of which the patient 
is conacioufi, particularly if the pain laats for some time. The same 
mmj be «aid of cardiac pain occurring during the night, if there m 
no history of the patient having also been brought up short when 
walking by pain in the cheat. If the nocturnal attacks recur, and 
particularly if they observe a sort of punctuality in their recurrence, 
it may be concluded that they are of gastric origin. We shall, 
however, be cautious in coming to this conclusion and in acquitting 
them of aU serious sigmficanoc if there is valvular disease of the 
heart or considerable dilatation. The cases which most closely 
aimulate true angina are those in which there is dilatation of the 
filomacb and when, with a dilated stomach, there is high arterial 
teoffion, which is so very frequently associated with angina, we may 
liave attacks which can scarcely be distinguished from those of true 
angina. I have chosen three of these as illustrations* In all of 
them a diagnosis of angina had been made. 

Case 1- Pscttd-an^itm^^A retired officer, aged 70 years, consulted 
me in October, 1895* He aaid he had suffered from heartburn 
for 30 years, and had had four attacks of influenza which had 
left his heart weak, so that after a walk of a quarter of a mile ho 
was pulled up by pain in the centre of the chest which radiated 
down to the hands on both sides. During the attack his breathing 
waa embarrassed and there was palpitation of the heart* He 
often had to lie flat on the floor. He was also liable to attacks 
which came on at 3 a*ra, in which there was a sense of suffocation 
MB well BE severe pain and violent palpitation* He took carbonate 
of sodium and magnesium, brought up gas, and was then able to 
sleep again. The pulse was large and very tense. The cardiac 
impulse was weak and the apex beat could not be defined. The 
flolinds were normal. The abdomen was very prominent ; the 
atoinaeh resonance was extensive, coming up to the fifth space* 
Voluminous splashing could be elicited. The diurnal attacks 
were extremely like those of true angina and they were induced by 
sUgbt exertion. I have, however, never known a patient to lie 
flat in angina and it is very unusual for him to complain of palpita- 
tion. The attacks coming on punctually at 3 a*m* were certainly 
attributable to the dilated stomach, and it seemed possible that this 
played an important part in the production of the anginoid paroicysms 
which followed slight exertion. He was dieted, was given pilula 
hydrar^riand ipecac, and rhubarb, with the idea mainly of reducing 
the pulae tension, and bicarbonate and sulphucarbolate of sodium 
with ammonia, gentian, and peppermint for the relief of the diaten* 
won of the stomach. Ten days later he had only had one attackj 
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duxiog which the pulse was irregular— hurried anditoppiBgin turn, 
A Berious indiscretion in diet wag followed by distressing aymptoms 
of a mized character, but in December he was apparently well 
in all respects. I have met him since in society, sometimes reiy 
late at night* He has always said that he was perfectly well. 
Since the above was written he has called upon me looking the 
picture of health, and enjoying life in all its aspects notinthstanding 
his 80 years. 

Case 2. Vmo-moiar pseud-angina. — A man of eparc habit had 
suffered from some affection of the heart for several yeafs. It 
was said to be angina, and he had twice undergone ft Nauheim 
course. The pain was brought on by exertion, especially after 
food ; its seat was acrofis the upper part of the chest and down 
the left arm to the elbow ; it waa not very severe and the liability 
to paroxysms varied greatly. When I saw him on November 9, 
1903, the pulse waa somewhat tense ; the dimensionB and sounds 
of the heart were normal, but a curious dry vibratory friction was 
heard over the apex, especially during expiration. It resembled 
the sound produced by a wet finger on a pane of glass, and was 
exaggerated when he lay down. He had been taking iodide of 
potassium, and I attributed the friction to deficient moisture of 
the pericardial surfaces due to the iodide* The stomach resonance 
was extensive and the upper line waa unduly high. Splashing 
was very distinct and voluminous ; there was much drciaming 
and he awoke early. The tongue had a slight central fur* The 
treatment was suggested by the condition of the stomach and was 
practically such as that described. The patient wbb very soon 
able to walk uphill between 12 and 1, when the stomach was com- 
paratively empty, but still had pain on exercise after food. On 
November 30 the pulse was soft and elastic* the apex-beat was 
felt in the normal situation, and the heart sounds and intervals 
were normal. He thought a tonic pill which I had prescribed did 
not suit him, and took again a mixture containing iodide. When 
next seen, on December 14^ a creaking pleural friction was heard 
over the lower part of both lungs. The diIata.tion of the Btomach 
persisted and much splashing was ehcited by succussion. Sodium 
sulphocarbolate and carbonate were now given with ammonia 
and gentian three times a day^ With the suspension of the iodide 
the pleural and pericardial friction disappeared. There was 
distinct general improvement but with great fluctuations, which 
were usually traceable to errors in diet. I found, for instance, 
that while drinking little with his meals, in accordance with my 
instmctionSj he took a breakfast-cup of weak tea immediately 
after lunch, H© was also eating stewed prunes and Normandy 
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pippins alter telling ma that apples in any form disagreed with 
him* The condition of the stomach was not much modified, and 
it was difficult, as the patient was only seen at uncertain Intervalfi, 
to control the eocentricities in the way of food. He was therefore 
tanght to wash out the stomach and for six weeks did this every 
night. I did not see bim for three months, when he could take a 
good deal of exercise without pain and had resumed his morning 
ride. When laat seen, on January 25, 1905, he had remained weU, 
though the washing out of the stomach had been given up for about 
six months. On the previous Sunday he had walked two miles 
to church and had r^wi the lessons. He has since had occasion 
to write on other niatters and spoke of his restoration to health » 

Case 3. Fmud-an^ina, — A man, aged about 60 years, eonsulted 
me in September, 1903, on account of pain across the chest to the 
left shoulder and down the arm, coming on after exertion but also 
at other times. He was conscious of beating of the heart and 
said he heard it* The pain had been pronounced to be angina, and 
work and exercise had been forbidden. He suffered also from giddy 
feelings as if tipsy. The puke was rather tense ; the heart sounds 
sjid int>ervals were normal, the aortic second sound being slightly 
accentuated. The stomach resonance was found to be extensive 
and its upper limit high in the chest. The diet was regulated* A 
mild mercurial aperient was given twice a week and measures 
were taken for the reduction of the distention and dilatation of 
the stomach. The r^trictions on exercise and professional duties 
were gradually relaxed and removed. Recurrences of some or 
other of his symptoms brought this patient to roe from time to 
time. The pulse after the first visit was of normal tension ; the 
apex -beat was normal in character and in situation ; the aortic 
second sound was scarcely accentuated. The dilated condition 
of the stomach persisted more or less, and it was found necessary 
to have repeated recourse to the treatment for dilatation of the 
stomach which I have described, I have seen him within the last 
few days. His duties had involved frequent journeys and much 
and varied work. He had shot well through the winter and walked 
11 miles with enjoyment. He expreased himself as feeling perfectly 
well and capable of any amount of exeroise, always feeling the 
better for it. He had pain in the cardiac region from time to 
time, but it had no relation to exertion and could usually be traced 
to irregular meals or unsuitable food. 

True -^ift^tfMi. ^Coming now to true angina, the diagnostic dis- 
tinction is that the attacks of pain are brought on by exertion. 
The first paroxysm may come on during some special effort and 
may be very aevepe* More commonly the early attacks are 
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slight. Angina, answering to this criterion, is met with clinically 
in association with aortic valvular disease, or with aortitis, or 
with dilatation of the aorta, general or aneurismal, or with ather- 
omatoos disease of the aorta without obvious dilatation, or with 
fatty degeneration of the heart. These may be represented as 
different stages or different effects of general disease of the arterial 
system and all of them, except perhaps acute aortitis, are very 
common without angina. Angina is established when the coronary 
arteries are implicated. Disease of the mitral valve does not give 
rise to angina; the supervention of mitral regurgitation may, 
indeed, greatly diminish the liability to attacks in a case of angina. 
This may perhaps be because breatfaJessness on slight exertion antici- 
pates the paroxysm of pain ; the course of the disease may be 
entirely changed. In connexion with valvular affections it is only 
in aortic disease that angina is met with and then not usually when 
the insufficiency or obstruction is the result of rheumatic valvulitis. 
Very frequently a systolic murmur in a case of angina does not 
indicate real obstruction and, with a diastolic murmur, there may 
be extremely little r^urgitation. When this is the case the valvular 
affection, as such, is of no importance in itself ; it is simply an effect 
of roughness or rigidity of the ring and cusps or of dilatation of 
the orifice and of the root of the aorta, due to atheromatous disease 
in the immediate neighbourhood of the coronary arteries which has 
narrowed their mouths or invaded their walk. The valvular affec- 
tion and the dilated and atheromatous condition of the aorta are 
themselves effects of old-standing high arterial tension, and the 
aortic second sound will be loud and ringing even when there is 
a double murmur, or the changes in the aorta and valves and blocking 
of the coronary arteries may be due to syphilitic disease of the 
arterial system, which is not necessarily attended with high blood 
pressure. 

The atheromatous changes in the aorta, while ultimately exhibi- 
ting extreme forms of degeneration such as calcareous patches, 
begin originally as inflammatory exudations. The inflammation, 
however, is so insidious and chronic that no clinical evidence of 
its progress is recognizable, except that its presence may be inferred 
when physical signs of dilatation of the ascending aorta or of the 
arch can be made out. Occasionally subacute aortitis reveals 
itself by symptoms. 

Casb 4. Angina from evbactUe aortitis, — In November, 1899, a 
man, aged 60 years, who had previously been under my care 
for various ailments, came to consult me, looking ill and com- 
plaining of pain in the chest. He had a spasmodic cough 
and his voice was cracked ; the left pulse was smaller than 
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Uie right. These symptoms were tiigiily euggostive of aneurism, 
kt BD confirmatory physical signs were obtmnable. A loud 
i^olic aortic miirmar, not previously present, was beard over 
^e entire heart* The maximum intensity was at the right second 
Mftce, but it was reinforced along the course of the aorta. The 
KTtic socond sound was not accentuated. This patient remained 
under observation for some months. He refused to believe that 
there was anything serious the matter with him and could not 
be persuadt'd to rest. The courae of the case was extremely erratic. 
The pain in the chcit varied in degi-ee but could never be called 
severely anginoid. From time to time he looked fagged and worn, 
and his eyes were sunken. His nighta were often bad and disturbed 
by the beating of the heart. The pake was never tense and was 
usually below the normal frequency (60-64)» sometimes small and 
weak, at others large and lax. The ditference between the right and 
left radials did not last. Soon aft^r I hrst saw him a soft diastolic 
murmur was developed. It was sometimes audible, at others 

t, but at length it disappeared. All symptoms subsided in 
ut six months, -but he was left with a loud systolic murmur 
and a sharp second sound suggestive of thin parch ment-hke aortic 
walh* The patient is still actively engaged in business. There 
can be no doubt that there was inflammation along the whole 
course of the arch of the aorta. Tlie orifice of the left subclavian 
was at first apparently narrowed by swelling of the tunica intima. 
Fortunately the coronari^ were not imphcated. 

In a€ui€ aortitis, which is very rare, there may be frequent angin- 
oid attacks while the patient is lying in bed without any apparent 
exciting cause if the mouths of the coronary arteries are blocked 
by the swelling of the internal tunic of the aorta. 

in a large proportion of the cases of angina the condition 
known as arteno-ackr&sis is present in a marked degree. The 
radials are not only full between the beats of the pulse but 
the ooatii are thickened and firm, the vessels are tortuous and 
ean be rolled under the finger and followed up the forearm. 
The radials and the brachials at the bend of the elbow can 
often be seen to be thrown into curves with each pulsation* 
The aorta is dilated. It is not always easy to make this out 
by percussion, but it is indicated very distinctly by the loud, 
low-pitched, sometimes ringing aortic second sound heard for 
a considerable distance outside the right border of the sternum 
and across the manubrium. In some cases the maximum intensity 
is shifted from the second to the third space by elongation of the 
ascending aorta carrj^ing the base of the heart downwards. Occa- 

Knally a alight tracheal tug can be felt. The angina, howeverj 
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does not stand in any direct relation with the degree of dilatation 
of the aorta, but is dependent on interference with the coronary 
circulation. Angina may supervene in a comparatively early 
stage of the general arterial disease before the radials are much 
thickened or distinctly tortuous, and before the aorta has become 
dilated, if the coronaries happen to be involved in a swollen 
patch of exudation from the first. 

In syphilitic disease of the arterial system, while there may be 
valvular lesions, dilatation of the aorta, or aneurism, the blood 
pressure may not be high. It is the part played by high blood 
pressure or high arterial tension in angina which affords us an 
opening for treatment which may alleviate and sometimes cure. 
The cases in which the prognosis is most unfavourable and in 
which we can do least for the relief of the patient are those in 
which the phjrsical signs are negative. This is particularly the 
case in fatty degeneration of the heart. In a less degree the 
remark is applicable to the cases in which, with angina, there are 
little thickening of the radials and little dilatation of the aorta in 
consequence of premature implication of the coronary arteries. 

Treatment. — The treatment of angina, then, resolves itself into 
the treatment of high arterial tension. The resistance in the 
peripheral circulation which gives rise to this I place primarily 
in the capillaries, and it is attributable to the presence in the blood 
of impurities which provoke the resistance. The object before us, 
then, is to prevent the formation and to promote the elimination 
of these toxins. We simplify the diet, reducing the amount of 
animal food, and especially of the richer meats, bearing in mind 
also the fact, pointed out by Dr. G. Oliver, that boiled meat raises 
the arterial tension much less than roast meat. Meat extracts of 
all kinds will be forbidden. It may be worth while in some cases 
to order a strict milk diet and to enforce absolute rest. The 
patient must, of course, be placed imder the best obtainable hygienic 
conditions as regards air and climate, and should take daily such 
exercise as he is capable of without bringing on pain. Exercise 
may be supplemented by judicious massage and resisted movements. 

By way of promoting elimination a tumbler of water should be 
drunk night and morning, hot or cold — perhaps also an hour before 
meals. The alkaline salts also are eliminants, particuleurly the 
potassium and lithium salts, and may be given to aid the CK^tion 
of the water. Certain mineral waters are useful in this respect. 
A more definite effect on arterial tension is obtained by mercurial 
aperients and iodides, presumably through their eliminant action, 
possibly also through their influence on metabolism. Most striking 
reduction of arterial tension follows the administration of a single 
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HTBio of calomel, pilula hydrargyri, or hydrargyrum cum cmt& 
nightly or every second or ihml night, with just sufificient of one 
or other of the vegetable or saline aperients to aecure an efficient 
action of the bowels. Colchicum or ipecacuanha seem to eahanee 
the vasodilating effect* The iodides, in addition to lowering the 
t<?nsion by promoting elimination, may have gome resolvent effect 
on the chronic aortitis which tmimirs the elasticity of the aorta and 
bloeks the mouths of the coronary arteries. 

The mild mercurial aperients and the iodides, then, form the 
basis of the medicinal treatment of the cardio- vascular condition 
which gives rise to angina. With them will be associated tonics 
or other remedies which may be indicated by functional derange- 
ment of any kind. Quite the most important of these is dyspepsia 
with flatulent disteosion of the stomach* The direct vascular 
ri?laxant8, amyl nitrite and nitro-glycerine, are invaluable for the 
rehef of the paroxysms, but their influence on the blood pressure 
is far too brief to have any beneficial effect on the arterial tension, 
The nitrites and erythrol tetranitrate have a more persistent vaso* 
dilator effect and seem in some cases to aid materiaUy in diminishing 
the frequency and severity of the paroxysms. A medical friend 
to whom I recommended the erythrol attributed to it immunity 
from attacks winch he enjoyed for many years, 

Tiie next two cases of angirm without valmdar hsion are brought 
txjgether as contrasts* In one a sudden fatal termination took 
phice before any considerable change could be recognized in the 
aorta, illustrating early imphcation of the coronary arteries ; in 
the other the aorta w^as enormously dilated and angina had existed 
for years without proving fatal. 

Cask 6.— A woman, aged about 60 years, whom I had seen 
from time to time from 1892 for gouty pain and who had well- 
marked Heberden*s nodules, complained for the first time in July, 
1896 1 of pain behind the sternum and down the left arm on going 
upstaim. She was particularly liable to this in the afternoon* 
She suffered from obstinate constipation and looked older than 
her jeacs* The pulse was very tense, the apex- beat and right 
ventricle impulse were powerful, and the sounds were loud, the 
aiOFtio second being accentuated. Hydrargyrum cum creta with 
ItextraGtum colchiei and pilula colocynthidis cum hyoscyamo were 
Egtven two or three times a week and arsenic and stiychnine after 
food. Two months lat^r she was much better and rarely had 
pain. In December, all treatment having been given up, she got 
up from her chair one afternoon and was walking across the room 
an hoor after rather a large meal of minced chicken and mashed 
potatoes when she fell forwards dead* 
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Casb 6. Angina ; dilated aorta. — ^A City man, aged 58 years, 
complained of gradually increasing pain in the cardiac r^on on 
exertion, shooting to the back and left shoulder and down the left 
arm. He has now to stop after walking 20 or 30 yards. The pain 
is more easily induced after food. He can lie down and has no pain 
lying or sitting. He had been compelled to give up business eigh- 
teen months previously on accoimt of the pain, and had suffered from 
it for about five years altogether. Except that he was pale he 
did not look ill. The pulse was sudden, short, and unsustained, 
suggestive of aortic regurgitation ; the artery was large and thin- 
walled, not emptying when the hand was raised. There was 
no visible carotid throb but the brachials were tortuous and visible 
at the bend of the elbow. No impulse or apex-beat could be felt. 
The dimensions of the heart were not much altered, but there was 
dullness forthree quartersof an inch to the right of the upper sternum, 
and here the second sound was loud and ringing with a musical 
tone. This second soimd could be followed CK^ross the manubrium 
to the pulmonic area, showing that the aorta was dilated and 
thin- walled along the whole of the arch. The first sound was short ; 
the tracheal breath sounds were conducted to the manubrium by 
the enlarged vessel but no tracheal tug was detected. A month 
later, after taking iodide of potassium (three grains), liquor arseni- 
calis (five minims), with tinctura cinchonae composita and spiritus 
aetheris nitrosi, and resting more, he had much less pain, but on 
exertion he had perfectly characteristic angina. G^ie physical 
signs were the same but a slight tracheal tug could be felt and 
the left jugular vein was full and did not empty on deep inspiration 
so that the innominate of this side was compressed. 

The following case is given to illustrate angina from syphilUic 
disease of the aorta. It was not dilated and the blood pressure 
was not high. 

Case 7. — A man, aged 59 years, consulted me in June, 1899, for 
pain, which, according to his own account, was always latent in 
his left arm about the elbow and was roused by slight exertion and 
was then felt in the cardiac region and shot up the neck into the 
shoulder and down the arm. It had been very severe and brought 
him to a standstill when walking. The pulse was weak and unsus- 
tained though the artery was full between the beats. It varied 
in volume and force. The dimensions of the heart were normal ; 
no impulse or apex-beat could be felt ; the sounds were weak, 
the first was short, and the aortic second was scarcely audible; 
there was an indistinct reduplication of the second sound over 
the right ventricle. He was a bon vivant, but before I saw him had 
been cut off smoking, coffee, and brandy. There was a history 



ANGINA PECTORIS AND PSEUD-ANGINA 



37 



of syphiliB. A blister had been applied and he had taken potassium 
iodide with strychnine and spartejn, Benzonaphthol had also been 
given for the relief of flatulence. The pain was less severe than 
it had been, but he always ceaaed to walk when it eame on. He 
l(x»ked well and had a good appetite ; he slept well. The iodide 
was continued in five-grain dofles with arsenic, ammonia and bark, 
H&d pilula hydrargyri (one grain) with pilula rhei eomposita and 
Biyoeeyamiis was given twice a week. Nitro-glycerine tabloids 
P^ere taken when the pain was severe* I saw him at long intervals, J 
No change of note took place in the symptoms or physical sign&i 
After a time slight albuminuria, which appeared fitfully at first, i 
became permanent, the specific gravity of the urine being about 
1014, I saw him last in December, 1902, by which time he was 
confined to his room and he died suddenly shortly afterwards. 

FaUy degeneration of the heart. — The opinion has been entertained 
thai the condition of the heart commonly found after death from 
angina was fatty degeneration In association with calcareous degener- 
ation of the coronary arteries. It is only in a certain pi oportion of 
the cases, however, that there is the advanced degeneration in which 
the Engers sink into the softened waUa and the heart almost falls to 
pieieea by its own weight, llie physical signs of fatty heart are 
chiefly oegative. The dimensions are normal unless fatty change 
has supervened in a heart previously hypertrophied or dilated. 
No impulse or apeit-beat can be felt ; the first sound is short and 
i^eak ; the secotid, both aortic and pulmonic, is also very weak* 
The interval between the first and second sounds may be shortened, 
the ventricle not going through with its systole. The rate may 
be slow. All these conditions » except, perhaps, the approximation 
of the first and second sounds, may be present in cardiac asthenia, 
particularly if the heart is overlapped by the lungs. Sometimes 
a fairly good second sound is so masked when the lungs meet in 
the middle line that it is scarcely audible, but it will be heard 
in the carotids. We do not, therefore, make a hasty diagnosis of 
fatty heart. The pulse may be of great assistance. A sustained 
pulse at once negatives advanced fatty degeneration. On the 
other hand, calcareous degeneration of the radials or a thin inelastic 
condition of the arterial waUs titII be confirmatory of degeneration 
of the heart* Paralysis of the diaphragm wiU be evidence in the 
8&me direction. Fatty heart and fatty diaphragm not infrequently 
gc» together. It has seemed to me that the paroxysms last longer 
in fatty degeneration of the heart. The two eases mentioned of 
agonizing pain going on through the night were examples of this 
eoDdttion. 
I have spoken of dilatatimi of Om stomach as capable of giving 
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rise to attacks closely simulating the paroxysms of true angina. 
This condition may in cases of angina or of any serious heart disease 
precipitate the final event and be the immediate cause of a fatal 
issue. Naturally, also, it may contribute to bring on attacks, as 
indeed, may a hearty meal. In almost all cases angina is induced 
more readily by exercise soon after food. This makes it very 
important that the upper limit of the gastric resonance should 
be carefully ascertained in all cases of angina. 

I have actually witnessed a death due to dilatation of the stomach. 
I was asked to see a patient a short distance from town. From 
the description of the case, which was clear and accurate in every 
detail, it was obviously one of true angina and probably of fatty 
heart. The stomach was seen to be distended, and in the course 
of the examination it had just been pointed out that the upper 
line of resonance corresponded with the fifth rib and the base of 
the ensiform when the patient became slightly convulsed and 
unconscious and died before our eyes. 

Another case, a man, aged 73^ years, was seized with pain in the 
chest and shortness of breath on his way to the city on November 
28, 1894, and turned aside to consult me. He had shot during the 
autumn, and the first time he had any symptoms of the kind 
was not more than ten days previously, but from the 25th he 
had had pain, shortness of breath, and a sense of hoUowness on 
walking each day. The dimensions and sounds of the heart were 
normal, the stomach resonance came very high and was extensive. 
He went into the city against my advice and later in the day took 
a railway journey into the country. He died suddenly on going 
to bed that night after a heavy dinner. 



CLIHICAL SIGNIFICANCE AND THERAPEUTICAL INDICATIONS OF 
VARIATIONS IN THE BLOOD PRESSURE 

British Medkat Asmcktiion, Toronto and Edinburgh {Brit, Med. 
Journ., 1906, 2, and 1898, 2) 

Ik order that the clinjcal significance of variations may be appre- 
ciated, the phj^joJogy of blood prrasure must be understood. 

Fhymology of Blood Pressure, — ^Th© entire purpose of the circu- 
lation is primarily nutrition of the tissues and the provision of 
the various aecretioBS, wliich are anabolic operations » together 
with the supply of material for the chemical kataboUc processes 
by which beat and the muscular and nervous forms of energy are 
evolved. It is by the capillaries that the distribution of nutrient 
material takee place, and it is only when outside the caplUariea 
that it becomes available for tissue nutrition. While gases and 
^cryiitalloida can pass through the capillary walls by osmosis, the 
ransudation of hquor sanguinis, as finally shown by the experi- 
mental investigation of Professor Starling, can only be effected 
by pressure. There must, therefore, be intracapillary preaaure, 
and, in order to maintain the degree of pressure in the capillaries 
necessary for the transudation of colloids, there must be resistance 
to the flow of blood in the network itself or on its distal side. A 
^art of such resistance wlU be the pressure required to maintain 
'the current of blood in the veins towards the heart. This, how- 
ever, cannot be the only or the most important source of back- 
ward pressure of blood in the eapillariea. It can scarcely be present 
in the head and neck, where gravitation and the suction action 
of respiration make resistance in the venous circulation almost 
^a minus quantity ; and so important an operation as the due 
Apply of nutrient fluid to the structures could not be allowed 
to depend on so variable a condition as backward pressure in the 
veins* 

It ifi m the capillaries themselves, therefore, that the resist- 
ance which determines the outflow of nutrient fluid to the tisauee, 
resides. This vvili be due in some measure to the increased si^ 
I and tortuous course of the capillaries, which wiH make the rato^ 
of movement slower and increase the lateral pressure on their 
waOSi but such obstruction is altogether insufficient. The viscosity 
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of the blood is another explanation offered of the resistance and 
delay in the capillaries ; but viscosity is a relative term, and the 
passage of a fluid through a capillary tube depends not merely 
on the cohesion between the molecules of the fluid itself, which 
constitutes viscosity, but on the cohesion between the fluid and 
the walls of the tube. Water rises in a capillary tube of glass, 
but refuses to rise if the tube is greasy. Mercury, again, only 
enters a glass tube under pressure. It stands at a lower level within 
the tube standing perpendicularly in a vessel containing mercury 
than outside, and is convex at the end instead of concave like 
water. 

In this sense of cohesion between the blood and the capillary 
walls the viscosity of the blood is the main cause of the resistance 
which gives rise to the intracapiUary pressure. More CK^curately, 
it is the relation between the blood and the capillaries as represent- 
ing the tissues which determines the resistance, and conditions 
of the capillary wall as well as changes in the blood may increase 
or diminish it. 

The Capillaries. — A factor which will have a considerable influ- 
ence on the pressure required for the transudation of the liquor 
sanguinis is the permeability of the capillary walls. Transudation 
of liquor sanguinis for the nutrition of the tissues being necessary, 
the less permeable the capillaries the greater will be the pressure 
required. The permeability must vary greatly in different struc- 
tures. In glands called upon to furnish an abundant secretion 
from time to time the capillary walls will be more pervious than 
in connective tissue ; in the lower extremities, where the weight 
of the column of blood both in the arteries and the veins must 
add to the fluid pressure in the capillaries, the walls must be less 
permeable than in the head and neck. It is probable that the 
capillary walls become less permeable in advanced life, and that 
capillary sclerosis may aggravate the effects of arterio-sclerosis 
in the production of high blood-pressure, and may indeed be the 
initial degenerative change. It is, again, extremely probable 
that differences in the permeability of the capillary wall may be 
the explanation of the congenital or infantile differences of arterial 
tension. 

The intracapiUary blood pressure required for the transudation 
of nutrient material being the primary object of the circulation, 
it determines the degree of blood pressure in the arterial system. The 
demands of the tissues, especially of the active structures, muscles, 
nerves, secretory organs, vary almost from one moment to another ; 
there must, therefore, be a reserve of propulsive energy available 
in excess of what is required for the ordinary or average rate of 
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flow, and there mu^t be a meehaDism for regulating the amount 
of blood allowed to reach the capillaries. The pressure maintained 
in the aorta and large arteries by the heart ia greatly in excess of 
what IB necessary for the capillary circulation and constitutes 
the reserve, while the arterioles and Taeo-niotor nervous system 
constitute the regulating meciiaoism cutting off or turning on the 
supply of blood ; according as the arterioles are tightened up or 
relaxed the blood is excluded from the tissues so that the part is 
pale and cold^ or admitted freely, so that the part is warm and 
flushed. The v^sels, again, are under the control of the vaso- motor 
nerves. 

The Arterioles, — But it is not simply the supply of blood to 
indiTidual parts which has to be controlled. The blood supply 
to different parts has to be co-ordinated and adjusted to varying 
conditions^ to the ioca.1 demand^ say, for some active secretion 
serving the general purposes of the body, or to the increased volume 
and speetal modifications of the blood after food. This is the 
office of the vaso-motor system of nerves, but the blood vessels 
and their nerves are the servants of the tissues, and the great 
variations in the supply of blood are in response to tissue demands* 

The biood supply, then, being determined by the requirements 
of the tigsues, the contraction or relaxation of the arterioles will 
be atibsidiary to the resistance in the eaplllaries. If, for example. 
for any reason the capillaries refuse passage to the blood, the 
integrity of the delicate network demands that the blood should 
be shut off, and the arterioles contract, either directly in response 
to the inereasefl resistance in front or through the intervention 
of the vaso- motor mechanism* On the other hand^ any increase 
in the demand for blood on the part of the tissue must be met 
by relaxation of the arteriole. 

Variations in the resistance to the flow of blood through the 
capillaries are occasioned by variations of the relations between 
the blood and the tissues, and such variations may arise either 
on the side of the blood or on the side of the tissues* Perfusion 
ex|)erin]ents have shown that a great variety of substances influence 
the passage of blood through the capillaries of a given structure 
quite independently of the vaao- motor system. A very shght ehemi- 
rral change in the blood is suflicient. It is an interesting fact, 
recently demonstrated by Professor Starling, that while the 
fxcretion of gastric juice is greatly affected by the psychical reflex 
cf ^ht or odour or taste of food, as shown by Pawlow, the 

|j I secretion is determined by a chemical reflex, the presence 

ill the blood of a subst^ance to which the name of secretin has been 
given ; in other woids, by a cliange in the relations between the 
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blood and the structures. The internal secretion of the thyroid 
gland, again, relaxes the arterioles, but the m3rzoedema which 
follows the withdrawal of this secretion shows that the primary in- 
fluence of the thyroid secretion must have been nutritional, a tissue 
reaction to which the relaxation of the arterioles was secondary. 

The blood pressure has thus to be considered in two aspects, 
as it is present in the capillaries, where it determines the transu- 
dation of liquor sanguinis for the nutrition of the tissues, and as 
it exists in the arterial system behind the arterioles. This last 
has been studied and discussed as if it had an intrinsic and inde- 
pendent importance of its own, whereas it is subservient to the 
intracapillary pressure, and derives its importance from the fact 
that it ministers to the nutritional operations. 

We have thus established a basis for the clinical significance 
of variations in the blood pressure. It is essentially the presence 
in the blood of some normal or abnormal constituent. 

There may, of course, be increased arterial tension from external 
cold, lowered tension from external heat, and there are nervous 
variations of an extreme character, such as the temporary tighten- 
ing up of the arterioles from excitement with CK^celeration of the 
action of the heart, or the persistent small pulse of hysteria or 
other neuroses ; or, on the other hand, the cardio-vascular atony 
of neurasthenia and debility. These variations, due to nervous 
causes, we have not time to dwell upon and must set aside, not 
forgetting, however, that affections of the nervous system, such 
as melanchoha, may have a toxic origin, a clue to which may be 
furnished by the pulse. 

The Pulse. — It is by the radial pulse that we estimate clinically 
the pressure in the arterial side of the circulation, and it affords to 
the educated finger information which intelligently interpreted goes 
farther and is more valuable than the instrumental registration of 
the blood pressure. One of the first questions to be determined 
is the criterion of normal blood pressure in the radial artery. 

The character of the pulse indicative of normal blood pressure, 
or rather of a normal flow through the capillaries, can only 
be arrived at by observation. 

As felt, the vessel, which is flattened under the fingers after the 
wave has passed, fills quickly, but evenly and gently, and assumes 
the cylindrical form, as the pressure within it is increased by the 
blood injected into the aorta ; after a very brief period, during 
which the artery remains full and distended, the internal pressure 
gradually diminishes, and the vessel pari passu allows itself to 
be fiattened, the fall of pressure being interrupted by a secondary 
wave started by the elastic rebound of the aorta, so slight that it 
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can scarcely be felt. This is represented by the famihar sphygmo- 
graphic tracing, a steep but not quite perpendieular upstroke, a 
^tmded summit, a gentle descent broken about one-thinl of the 
■nay down by the dicrotic rebound and notch. The normal blood 
Iffeoanre is not represented by a given number of millimeti-es of 
meicnry ; so long as the beat of the pulse, as felt, and the sph jgmo- 
gmphic tracing are of the character described they must be accounted 
normal. The artery may be small or large, and the beat may be 
weak or strong, according aa the systole of the heart m vigorous or 
languid, but so long as the vessel allows itself to be easily emptied 
and fintteoed between the beats » there is no undue resistance to the 
flow of blood through the capillanes. 

There are^ of course, physiolo^oal variations on each side of 
the average pnlso. In some types of constitution the arteries are 
small and the blood pressure low, so that the wave is easily arrested 
and the pulse extinguished, while the vessel cannot be felt between 
the beats. This pulse is common in fat people. In thin, wiiy 
individuals the artery is usually large and the beat more forcible 
and distinct. Such differences are recognizable even in child- 
hood, and may be very marked in adolescence. There would seem 
to be a congenital difference in the permeability of the capillary 
wails, so that greater pressure is required for the transudation 
of liquor sanguinis in some constitutions than in others. 

In the clinical interpretation of the variationB of blood pressure 
recognized in the pulse there are several questions to be determined* 

The Heart.— One of the first is whether the rise or faU is to be at- 
tributed to the he-art or to the arterioles and capiUariee, to increased 
or diminished driving power from behind, or to increase or diminu- 
tion of the resistance in front. Most commonly the central and peri- 
pheral influences are operating in the same direction, as in the fami- 
liar instance of resistance in tho capillaries giving rise to contraction 
of the arterioles, the obstruction so induced being met by increased 
BystoMc vigour of the heart* In the debility following acute febrile 
affections, especially perhaps influenza, the exact contrary is seen, 
relaxed arterioles and capilJaries with poor propulsive power on 
ibe part of the heart. Such accord, however, is not invariably 
pfeaent ; there may be powerful action of the heart, making for 
increased vascular pressure, and at the same time great relaxation 
of the peripheral vesple, tending to counteract it, as in early stages 
of p3rFaxia, particularly perhaps in pneumonia. 

There iB no risk of the action of the heart being overlooked or 
misinterpreted when it is aggravating blood pressure, but when a 
reduction of the intravascular pressure takes place, care is not 
always taken to assign to the heart and vessels their respective 
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share in the result. The significance of tho lowered tension k 
totally different according as it is produced by diminished pro 
polsive energy in the heart or diminished resiatance in the periphfry . 

No inference from the pulse or from the presaure registered bn 
the sphygmograph can be regarded as conclusive without an examin^ 
ation of the heart. The dimensions, the seat and character of 
apex-beat and right ventricle impulse, the chara<jter of the firsU 
sound, tlic relative intensity of the two second sounds, or, as it n 
usually expressed, the accentuation of the aortic or pulmome 
second sound, respectively, the respective length of the intervals — 
all enter into the estimate to be formed of the efficiency of the left 
ventricle systole and of the volume of blood launched into the aorta, 
and a safe conclusion can usually be arrived at as to the way in 
w^hich the heart is maintaining the blood pressure* Strange con- 
tradictions may, however, present themselves between the heart 
and the pulse. Overlapping lung in a deep-chested individual 
may disguise a powerful impulse and muffle loud sounds so that 
with a good pulse wave the heart may seem to be weak. On the 
other hand, the apex-beat and impulse may be powerful and the 
first sound loud when the pulse is extremely weak, if from anj^ 
cause the left ventricle receive an insufficient supply of bloodfl 
Leji^ving valvular disease and adherent pericardium out of the 
queation, this may arise from effusion into the pleural cavity or 
pneumothorax ; from obstruction in the pulmonary circulation 
by extensive pneumonic consolidation, or bronchitis, or asthma^ 
or so-called congestion ; or, again, by extensive struetural diseasej| 
tuberculous or malignant, 

A less frequent cause, and one which commonly escape recog- 
nition, is pressure on the right ventricle by the diaphragm* This 
ventricle is thin-w^alled and rests on the sloping surface of th^ 
diaphragm ; and when tliis muscle is carried forcibly upwardsfl 
as it may be by general distension of the abdomen or by dilatatioiil 
of the stomach, the elastic recoil from systole is interfered with and! 
the pressure in the great veins fails to fill the ventricle, so thafl 
a very inadequate charge of blood is carried into the pulmonarjn 
artery and consequently to the left auricle and ventricle, Thdl 
action of the heart may be vehement and the impulse powerful and| 
the first sound loud^ but if there is veiy little blood In the ventricle J 
the eompre^on wave propagated along the arteries can only bm 
feeble. I 

General distension of the gastro- intestinal canal so that th4 
abdomen is prominent and tight and the diaphragm is carried up- 
wards is not uncommon in acute febrile disease of various kindajB 
and may sensibly aggravate the danger of the attack. Dtlatatioifl 
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nf the stomfteh ib lem conspicuous and gires rise to less ui^ent 
B5*mptonis, but the continuous embarrassment of the heart is a 
souroe of serious disturbance of the ciix^ulation, sueb as breathlejts- 
iien ftiid palpitation, and may provoke attacks closely resembUng 
angina. 

In tachycardia and palpitation the smaU, scarcely perceptible 
pulae sometimes found, and the sense of faintnesa, may be due 
not t^ weakness of the iystole, but to the fact that the diastole is 
so short that the Yentricles have not time to fill* 

The Peripheral Reliance. — The actual de^^ree of pressure in the 
circulation is of course ultimately dependent on the heart, but its 
maintenance depends on the obstruction offered to the blood in 
the arterioles and capillaries. If they are relaxed so that the 
blood shoots tiirough them vrithout resist-ance as through the open 
eud of a pipe, the tension, however violent, is only momentary, 
and after the beat the artery allowa iteelf to be at once flattened 
by the finger. If, on the other hand, the resistance in the periphery 
is ciiHsiderable, the aitery is full between the beats and can be 
roUed imder the finger however weak the compression wave trans- 
mitted from the heart. 

This peripheral resistance, therefore, is a most important sub> 
ject of clinical study, and its estimation and interpretation con- 

tute the significance of the clinical variations of the blood 
ure. The physiology of the blood pressure has already been 
discussed, and^ while it is evident that the degree of tension in the 
arterial system is immediately determined by the resistance in the 
arterioles, that is subservient to and governed by the resistance in 
the capillaries. The arterioles relax or contract in obedience to the 
demands of the tissues. Ultimately, therefore, the significance of 
variations in the blood pressure is based on the relation between 
the blood and the tissues, and, while high arterial tension is studied 
with respect to its effects on the arteries and on the heart, it should 
be studied still more closely as throwing light on states of the 
blood and changes in the structures. 

Disturbance of the relations between the blood and tissues 
originating in the tissue® is exempUfied by Lnffammation resulting 
from injury. Inflammation was formerly regarded as a vascular 
process, and as consisting in, firsts contraction, then dilatation of 
the vessels with initial acceleration of the blood through the part 
followed by stasis ; but these circulatory phenomena are secondary 
to an antecedent change in the biochemistry of the damaged 
§tructure4i, 

A change takes place in the capillary walls which leads to in- 
ereoged eabesion between them and the leucoo3i'Bs, so that these 
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cling to the capillary, and first move slowly, then come to a stand- 
still, and finally penetrate the wall and accumulate outside. There 
is no rupture of the capillary, and no aperture is left. The leuco- 
cytes pass through the capillary wall as a soap bubble can be passed 
through a soap film without rupture of either, and for the same 
reason — namely, that the capillary wall has become assimilated 
to the corpuscles in consistence and constitution. There is no 
extravasation of the red corpuscles. 

Low Blood Pressure, — ^The most common and familiar cause of 
lowered vascular pressure from blood conditions is pjrrexia. The 
heightened temperature contributes to the relaxation of the arteri- 
oles and capillaries, and the fall in pressure, but is not the deter- 
mining influence. Xn scarlet fever with a high temperature 
the radial pulse may be small and tense ; in inflammation of serous 
membranes the eui;erioles are usually contracted. I have seen 
a small tense pulse in septic pneumonia wdth a temperature of 
104° F., pneumonia being a disease usually attended with extreme 
relaxation of the arterioles and capillaries. 

In pyrexia, at any rate in its early stages, the increased frequency 
and force of the heart's action would make for increase in the 
blood pressure, but this is neutralized by the diminished resistance 
in the periphery. Obviously the whole process is a response to 
some increased tissue demand, local or general — ^local when microbic 
invasion or inflammation of some organ or struoture requires an 
abundant supply of leucocytes, general when the presence of 
septic micro-organisms in the blood calls for the production of 
antitoxins by reaction between the blood and tissues. 

Other causes of lowered blood pressure, when this is not due 
to heart failure, are various forms of debility or toxaemia. There 
seems in some cases to be an entire absence of the resistance in 
the capillary network which is necessary for the transudation of 
nutrient material. 

High Blood Pressure, — The clinical significance of high blood 
pressure is generally admitted to be the presence in the blood of 
some constituent — a glanduleu: secretion, or product of metabolism 
or mineral matter — which provokes resistance in the peripheral 
circulation. Such resistance is very commonly attributed solely 
to the contraction of the arterioles, but this would be meaningless 
without reference to the blood and tissue reactions which take 
place beyond the arterioles. It is in the capillaries that the resist- 
ance is initiated, and the arterioles and, in case of need, the entire 
vaso-motor apparatus, nervous and muscular, are called upon to 
co-operate. 

High blood pressure runs in families, and we find high tension 
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pobB in childreai, and see the tortuoiut arteries which we uaually 
BMocmha with age couriing across the temples of quite young 
men. The states of sjatem with wJijch it is associated — renal 
diaeaae, gout, lead poisoning, litbaamja, constipation — are all, 
or nearly all» characterized by imperfect ©limmation or imperfect 
metabolism of DJtrogenized matter* Tliis for the most part is 
the catisatJoo and the Bignificance of the high t4>nsion pulse, the 
fMatanoe being primarily in the capillary network, and the stop- 
cock action of the arterioles secondary and defensive* The effects 
are iiumeroua and varied. First hypertrophy, and then degenera- 
Ijofi of the waUs of the arterioles and arteries, abolishiDg their 
fimction of regulating the local blood supply and impairing the 
adjustment of the circulation to varying external conditions; 
dilatation of the aorta and its main branches!, with atheroma of 
ihc arterial tunics and loss of the elasticity which converts the 
intermittent propulsion of blood by the heart into a continuous 
otureot, thus approximating in character the radial to the aortic 
pol&e ; hypertrophy or dilatation of the heart, or both, or fibroid 
or fatty degeneration* with their respective consequences ; thicken- 
ing And deformation of the valves w ith obstruction or incompetence. 
Otber effects^ structural or functional, too numerous to specify, 
and loo familiar to need description, flow from these changes in 
the heart and vessels. 

While it would be waste of time to go over the old, well-troddeJi 
ground, the variationd in vascuJar pressure are of ahnost universal 
clinical application, and to some of these I may be permitted to 
^ude. 

Indications for Treatment, — For many years I have been accus- 
tomed t43 take as one of the chief guides in the prognosis and treat- 
Doent of the multitudinous functional derangements of the nervous 
sygtem which have come to be grouped under the name neuraBtheniai 
the plus or minus tension preseiited by the pulse. There is more 
scope for treatment and better promise of relief in cases in which 
llie vascular pressure is high than in those in w^hich it is unduly low. 
When the tension is high there is the possibility that the impurity 
in the blood, which gives rise to resistance in the capillary circu- 
ktion^ mf^j also act as a poison to the nervous eyBtem^ causing a 
tense of intense depression and obstructing the development of 
nenrotis energy, and that this may be eliminated : a simple illus- 
tration is the effect of a blue pill, which sometimes seems to change 
the entire aspect of the world to the sufferer from what is called 
hihouaness. This may be looked upon as an acute form of a con- 
dition which, when chronic, may give rise to melancholia. A 
most interesting paper appeared in the Lancet of June 25, 1898, in 
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which Dr. Craig, of Bethlem Hospital, has shown that in melan- 
cholies the vascular pressure is high ; in maniacal excitement low, 
and that modification of the tension is attended with more or 
less of a corresponding effect on the symptoms. A valuable point 
in this communication is the explanation of the disappointing results 
of hypodermic injections of morphine in states of excitement. 
Instead of sleep there is often an aggravation of the excitement, 
which is a consequence of the lowered vascular pressure produced 
by the morphine. This effect of morphine on vascular tension is 
an important factor in its favourable influence in angina pectoris 
and in the relief of distress in some cases of aortic incompetence. 

Among the diseases in which it has seemed to me that vascular 
pressure or arterial tension may be a means of discrimination be- 
tween cases which require different treatment is epilepsy. The two 
extremes of tension are met with in association with periodical attacks 
of general convulsions of the epileptic type ; when it is low the 
prognosis, according to my experience, is much more unfavourable 
than when it is high. The epileptic tendency is probably inherent 
in the nerve centres, and the fits not dependent on external 
influences. 

Vraemic ConwJsiona, — I may perhaps here again express my 
opinion that uraemic convulsions are directly related with high 
vascular pressure, and are produced by arrest or disturbance of 
the capillary cerebral circulation, and not by the mere presence in 
the blood of any urinary poison. Uraemic convulsions do not 
follow ligature of the ureters, and cannot be produced experimentally 
by injecting urea or any of the renal derivatives. They supervene 
at periods of renal disease, when the accumulation of such poison 
cannot be great, and often fail to come on when the uraemic satura- 
tion has obviously reached an extreme degree. Convulsions of 
identical character are sometimes seen when there is no renal 
disease at all, but high arterial tension due to some other cause. 
A medical man is still alive and well whom I bled to 30 ounces, 20 
years ago, for severe convulsions ; he had extremely high arterial 
tension, but never at any time presented indications of disease of 
the kidneys, and he had never had syphilis. 

Chronic Bronchial Catarrh. — Another affection in which the 
clue to treatment is often furnished by the degree of vascular pres- 
sure is chronic bronchial catarrh, especially, perhaps, when it is 
associated with asthma. We are all familieu: with the term gouty 
bronchitis, and this need not be a mere refuge for ignorance, or a 
convenient phrase for the satisfaction of the patient and his friends 
in the presence of intractable disease. In many of these cases of 
recurrent bronchial catarrh the pulse is one of high tension, and 
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the blood is charged, if not with uric acid, with some nitrogenized 
waste which in some way or other predisposes to catarrh of the 
bronchial tubes. In such cases, while attacks may be warded ofiF 
by wintering in the south, much more effectual relief may be afforded 
by eliminants. 

Cheyne-Stokes Respiration. — I should like also to point out once 
more the association of Cheyne-Stokes breathing with high arterial 
tension. In the course of many years' observation, extending now 
over hundreds of cases, I have never seen true Chejme-Stokes respira- 
tion without high intravascular pressure. But first let us under- 
stand what we mean by the term, and I may remark in passing 
that it is not the deadly symptom it is sometimes supposed to be. 
It may add to the prognostic significance of other unfavourable 
sjrmptoms, but patients in whom it has been conspicuously present 
for a considerable time have often completely recovered. 

(1) It is not simply a suspension of respiration. In meningitis 
and other affections of the brain the breathing stops slowly or 
suddenly, and is suspended for a longer or shorter time, beginning 
again suddenly and going on rapidly, but there is no regularity 
about it. If we listen to the breathing of an aged person it will 
often become slower and more embarrassed tiU it stops, sometimes 
for what seems an alarming time, and then starts with a loud snort 
and deep sigh. Neither of these is Chejme-Stokes breathing. In 
Cheyne-Stokes respiration there is a cyclical recurrence of a com- 
plete pause which may last ten, fifteen, or twenty seconds, or 
even more, after which the breathing returns, at first scarcely 
perceptible, but gradually increasing in depth and vigour till the 
movements greatly surpass those of normal respiration, and they 
die down just as gradually. 

(2) There is no cyanosis during the pause, or very rarely any- 
thing which can be called dyspnoea, and the patient very rarely 
notices or complains of the breathing. In only one case have I 
seen serious respiratory distress ; in another I thought the patient, 
an old medical man, talked himself out of breath when he simply 
took advantckge of the pauses to speak, which he was unable to 
do when breathing. 

A very instructive case came under my observation many years 
ago. I was called to a patient who had had a severe cerebral 
haemorrhage with left hemiplegia. He was lying on his back 
breathing stertorously but quite regularly, and was deeply cyanosed 
from the stertor. I turned him upon his side, as we were taught 
to do by Dr. Bowles, the stertor ceased, the cyanosis rapidly cleared 
up and then Che3nie-Stokes breathing set in. 

(3) It cannot be put down to any special condition of the nervous 
w.B. 4 
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system. Che3me-Stoke8 breathing may be present when there 
are no symptoms of nervous disturbance of .any kind. The one 
fact which affords evidence of the influence of the cerebral hemi- 
spheres is that after a cerebral haemorrhage giving rise to hemi- 
plegia there may be Che3me-Stokes breathing which had not been 
induced by the intra-arterial pressure which had ruptured the 



If the subject is at the point of death from renal disease — and 
it is in renal disease that Che3me-Stoke8 respiration is most common 
— he may be confused or unconscious, but this is not a necessary 
condition ; the cyclical rise and fall and suspension of respiration 
will have set in long before this and will continue if the cerebral 
symptoms pass off. I have known a patient go to the city regu- 
larly for three months and transact business who had always had 
Che3me-Stokes breathing when I saw him, which was pretty often. 

I have many times been told by nurses that a patient who had 
Cheyne-Stokes respiration when awake, breathed regularly during 
sleep, but I have never had the opportunity of verifying this observ- 
ation. It is certainly not constant, but if it is common, seeing 
that the activity of the higher nerve centres is suspended during 
sleep, it would seem that the influence of the cortex tended to induce 
the cyclical breathing. 

Whenever the arterial tension is reduced — ^unless this is simply 
due to diminished vis a tergo — whenever, that is, the resistance 
in the arterio-capiDary network is diminished, by whatever- means, 
Chejme-Stokes respiration disappears, for example in febrile con- 
ditions, when there is relaxation of the arterioles even if the pyrexia 
has been due to a pulmonary infarct ; when the bowels have been 
freely opened by a mercurial aperient, if constipation has caused 
or aggravated high pulse-tension ; when the arterioles and capil- 
laries have been relaxed by erythrol tetranitrate or by subcutaneous 
pilocarpine or morphine. I have only once seen Cheyne-Stokes 
breathing in enteric fever, and in this case there was intense head- 
ache with early cerebral symptoms and a small, very high tension 
pulse. 

If the logical definition of causation is invariably antecedent, 
high arterial tension must be set down as the cause of Cheyne- 
Stokes breathing. 

Treatment of High Pressure, — Whether the deviation from the 
normal blood pressure be in a plus or minus direction the first 
consideration will be how far it is due to the heart. The pulse 
will usually afford very definite information on this point, but 
its indications must always be checked by a careful examination 
of the heart. Want of vigour and efficiency in the action of the 
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heart t whether as&ociatcK! with diminished or increased peripheral 
reeistance, wHl be met ae far as possible by such tonics as are 
indicated by the condition of the heait itealf or by the general 
constjttitional itat^. When, however, there is resistance in the 
capillaries and arterioles, a wejikened heart wiH profit mor© 
by the reduction of the work thereby imposed upon it than by 
attempts to improve its tone and strength. 

It 13 rarely deeirable to endeavour to reduce directly any apparent 
0166S8 of caFdiae action ; such increase of propulsive power as may 
he recognizable hy a powerful impulse and accentuated sonnet 
will hava been evolved to meet obstruction in the peripheral cir- 
culation, and, while it may become a source of danger, it is essentially 
compensatory in character. 

The blood pressure^ however, is almost entirely conditioned 
by the reaistanoe in the arterioles and capillaries, and this, again, 
by the relation between the blood and the tissues. It is, therefore, 
to the peripheral circulation that attention must bo directed in 
dealing with unduly high arterial tension. It is not simply the 
^ftmsore as such that we seek to reduce ; our endeavour should bo 
to remove the conditions which give rise to it, 

Wlien arteriole contraction is regarded as the primary cause 
of th« obetruction to the outflow of the blood, it is natural to have 
recourse to the vascular relaxants, such as nitro-glycerine, erythrol 
tetranitrate, the nitrites ; but, whOe temporary relief of great 
▼altte may be given, and attacks of angina may be warded off, 
the effect is only fugitive. The remedy has not gone to the root 
of the evil. Conditions of blood being recognized as underlying 
and determining the resistance in the capillaries and arterioles, 
it in to them that therapeutic measurea will be addressed. 

Some of the substances present in the blood which give rise to 
resistance in the capillaries, such as the secretions of the supra- 
renal Ixidiee and of the kidney cortex and of other glands, are not 
under our controL On the other hand we can easily withdraw 
calcium salts, sodium chloride, and other saline matters Avhich 
directly or indirectly appear to have this effect, fmd can avoid 
giving certain vegetables. The principal problem which faces 
Qi ia how we can influence the metabolism by which food, after 
ftboocption into the blood, and after forming part of the various 
sU^iol^fes in the course of the breaking down of the large mole- 
cules, and of the hydration and oxidation by means of which energy 
ii evolved, may be brought into chemical combinatlona suitable 
for elimination. 

Hrne, of coun^e, diet comes in. If we give food which either from 
quantity or quality is incapable of easy and complete assimila- 
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tion and oxidation obstruction in the capillary network takes 
place. It is not necessary to repeat the admonitions to simplicity 
and moderation which one reads everywhere ; the food must be 
adjusted to individual requirements. I would only say that I 
do not share the horror of purin-containing articles of diet which 
is now the fashion. Most of us digest and assimilate them without 
difficulty. An aid to elimination to which I attach great impor- 
tance is the drinking of a tumbler of water not impr^nated with 
lime salts night and morning. 

Turkish baths, by inducing copious perspiration are powerfully 
eliminant, and the massage and frictions which form part of the 
procedure aid in this. Warm baths and other baths are also useful. 
Exercise in the open air, carried to the point of free perspiration, 
not only brings about elimination, but has a still more important 
effect in promoting metabolism and oxidation. 

With regard to medicinal therapeutics, again, little need be said. 
The eliminant action of the numerous mineral- water resorts to which 
lithaemic subjects are sent is well authenticated, and we take daily 
advantage of alkalies and of saline and other aperients. The 
primary effect of alkaline waters and of the alkalies and salts admin- 
istered as medicines is mainly if not solely solvent and eliminant. 
Their influence on metabolism is secondary through the removal 
of waste products which interfere with it. If we take uric acid 
as representing the materies morborum, alkalies dissolve and 
copious water carries it off ; they do not prevent its formation. 
In my judgment the various preparations of mercury go further 
than this and iiave an influence on metabolism. I can, at any 
rate, state froimobservation extending over forty years that mer- 
curial aperients have a definite and constant effect on the blood 
pressure. Not by reducing the driving power of the heart, but by 
diminishing the resistance in the peripheral circulation, and the 
effect on the pulse is not at all in proportion to the aperient result, 
but may be manifest when the action of the bowels is lessened 
rather than increased. 

Treatment of Low Pressure, — In the general management of unduly 
low vascular pressure the first object will be the identification 
of the underlying vice of nutrition. This may be some derange- 
ment of the digestion or of the process of assimilation, or there 
may be failure or perversion of one of the glandular secretions 
which have been found to play so important a part in nutrition, 
such as the suprarenal or th3nx»id, or organic disease may be destroy- 
ing some important organ or undermining the vital energies. Cancer, 
for example, proves fatal not merely by its local effects, but by 
pouring into the blood some deleterious material ; or a primary 
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affection of the nervous system may exercise an unfavourable 
influence on nutrition and on the circulation. The cause having 
been ascertained, the chief treatment will be such as is directed 
to its removal. The cardio- vascular tonics, digitalis and the like, 
are often useful accessories, although they deal only with efiFects 
and not with the cause of the low tension. 



EXTRACT FROM A CLINICAL LECTURE ON 
ANEURISM OF THE AORTA 

Delivered at St. Mary*8 Hospital 

The Medical Examiner, 1876 

Thb diagnosis of this disease varies veiy much in diffioalty ; some- 
times it is obvious, at others most difficult ; it may be easy or the 
reverse, in the same case, at different stages, as in Andrews, where 
the signs were extremely obscure at first, whereas at present the 
diagnosis may be made with the greatest ease. I have now a man 
under my care who has up till quite lately been doing extremely 
hard work, and who, although I believe him to be suffering from 
aneurism,wa8 sent into the hospital for other reasons ; the diagnosis 
of aneurism in this case is chiefly based upon a remarkably loud 
and voluminous second sound and inequality of the pulses. In 
many cases the aneurism is never discovered, and perhaps is not 
discoverable : for instance, there may be a small aneurism at the 
root of the aorta bursting into the pericardium, or an aneurism 
of the transverse arch pressing backwards on the trachea, producing 
ulceration of the cartilages and bursting into the trachea, or an 
aneurism of the descending aorta bursting into the pleural cavity. 
I have made post-mortem examinations in cases of sudden death 
from each of these causes, the patients having been apparently in 
good health up to the moment of the rupture. If the aneurism 
projects from the anterior wall of the descending aorta, the diagnosis 
is often very difficult ; if from the posterior wall, it is usually more 
easy. 

Physical Signs, — ^There is nothing absolute in the symptoms or 
signs of aneurism. In considering the diagnosis, symptoms must 
be put together and an opinion must be formed from them collec- 
tively. You may or may not have dullness, but an aneurism may 
be of some size and yet no marked dullness may be found, from its 
being surrounded by lung ; pulsation, if present, is nearly con- 
clusive, but it is often very obscure, and may require artifices to 
show it, such as planting the small end of your stethoscope firmly 
upon the chest, when, if pulsation be present, the movement will be 
magnified at the free end. Often when no pulsation can be detected, 
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ft aensation of " shock *' is imparted to the haiid. In some cases 
pulsation will be obvlouB during expiration, though it cannot be 
detected during inspiration, the aneurism becoming uncovered 
by the retraction of the lung during the former movement. I 
remember well one case of aneurism projecting from the right sida 
of the ascending aorta in which pulsation during expiration waa 
the only positive sign of ita existence. \VTien seeking pulEation, 
the finger should always be pressed deeply into the supra-sternal 
notch ; here you will sometimes find a pulsating tumour which you 
could not reach in any other way. This observation, however, is 
liable to faUaey. The arch of the aorta may come within reach of 
the finger here, especiaUy when elongated and dilated in advanced 
life, or from aortic regurgitation, and I once met with a case of 
abnormal origin of the right subclavian, where this vessel crossed 
wer the root of the neck, from left to right, and could be felt in 
situation. With pulsation you may have mbraiion or thriU 
imparted to the hand. 

Again, there may or may not be a murmur. In the case of 
Andrews, though a faint systolic murmur was beaxd at first 
when be stood up, tliis ceased to be audible for a long time, 
but there is now one behind. Murmurs are never to be relied 
upon ; they are easily produced by pressure, and are often pre- 
aent in the subclavian arteries, but a murmur heard in the left 
eaiottd and subclavian and not in the right may bo corroborative of 
olber Bigna of aneurism between the innominate and left oaiotld, A 
more valuable sign of aneurism is the modifieulion of the 
"^settmd'sotmd^ to which I have referred, Thia phenomenon 
» very difficult to describe ; the sound is more drum-Uke and 
voliimtnous than normah and is heard over a greater area than is 
asual with the second sound. When weU marked, it is accom- 
panied by, or is identical with, the *' diaatolic shock." This I regard 
a^ one of the most important signs of aneurism ; it was first brought 
prominently forward by Dr. Sibson* who showed that the second 
Bound of tlie heart was produced j not by the valves only, but by 
the sudden tension of tlie aortic walls. There la no such thing as 
a *■ cUck " of the valves. When, therefore, the aorta is dilated 
or h^is an aueurismal sac in connexion with it, the second sound is 
intensified and lowered in pitch by the greater extent of the resonant 
membrane. 

The production of sound in tliis manner may be well illustrated 
by Buddenly tightening a sheet of paper or piece of linen ; the larger 
the area of paper or linen suddenly made tense, the louder the sound 
produced ^ the lower the pitch, and the greater its intensity, I 
know of tio single sign which is of so great v^alue as this altered and 
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intensified second sound. Of course in aortic regurgitation this 
symptom is lost, for the reflux of blood which is permitted prevents 
the aortic walls from becoming tense. 

Another important and valuable sign is the modification of the 
pulse. This may be general or local. Wherever the sac occurs, 
even if it be in the abdominal aorta> an effect will be produced in 
the pulse in the r£|^al artery. This general effect consists in a 
diminution of the percussion element of the pulse wave, the aneur- 
ism absorbing the force of this wave. But if the innominate or sub- 
clavian come off from the sac, a great change may be produced 
in the corresponding radial pulse, which may become extremely 
feeble, and, at the same time, delayed, or may, perhaps, disappear, 
altogether, as in two cases previously narrated, the artery remaining 
full and the circulation being fairly maintained. In one case, that 
of Bridgland, the post-mortem examination revealed a valve-like 
opening of the subclavian into the aneurismal sac, in the wall of 
which the artery ran for more than an inch ; here the pulsation 
was entirely neutralized, for when the sac was distended the valvu- 
lar opening was closed, as the sac contracted the valve opened and 
blood passed down the vessel. The value of this symptom is very 
great. I should have thought it pathognomonic had I not lately 
had a case under my care in the wajxls in which no pulsation could 
be detected in either radial, although the vessels remained full of 
blood. This proved at the post-mortem examination to be due 
to certain abnormalities of the vessels, causing narrowing of the 
commencement of the innominate and left subclavian ; this had 
given rise to increased strain at these points, and atheroma had 
been produced, still further obstructing the passage of "blood 
through the vessels and producing the anomalous symptoms 
referred to. 

Symptoms, — The indications which we have considered thus far 
are those which are obtained from the circulatory S3rstem only, 
the remaining symptoms may all be classed as pressure effects. 
These are very variable in their character ; they are most marked 
in sacculated aneurisms, and are very slight in general dilatation 
of the aorta. 

First among them may be mentioned pain, which is very variable 
in its intensity, both in different cases and in the same case at 
different times ; it is most severe when a nerve is caught between 
the aneurism and bone. This occurs most frequently in aneurisms 
in the descending part of the arch. 

Secondly, we may have obstrttction in veins, especially in the 
vena cava or the innominate veins. I have met with one case in 
which sudden complete obstruction of the superior vena cava was 
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tbe fifst syniptom which indicated an aneurism, and catased the 
patient to seek medical advice. In thia infltanee there waa enonnous 
difltetision of the head, neck, and upper extremities, the face t>speei^ 
ally being swollen and purple. 

Tliirdly, we may have signs of pressure on the root of tht lumj : 
if the aneuriam be one of the ascending aorta, the root of the right 
Iting will be involved ; if of the deaci?nding aorta, that of the left. 
The stgna of this eomplication htH be aa follows : there will be at 
fii»t good paaonance ott peretidsion, but sOence on auscultation, no 
.rasptratory murmur being audible ; gradually dullness, due to con- 
i^tion, will supervene ; this will be attended by epasinodic cough 
and JibrinouB expectoration, tinged with blood ; the cough will 
often be very violent in such cases. 

Fourthly, there may be signs of presawre on th^ trachea, producing 
tfaobeal breathing ; this vn\l especially accompany aneurisms of 
the transverisa part of the arch. 

Fifthly, the oesophagus may be subject to pressure, either direct 
or indirect, producing difficulty of deglutition* 

Sixtiily, pte^aure on nerves may produce symptoms which wiD 
vary according to the nerve pressed upon. 

I have never seen the phrenic involved, although it would appear 
llkdy to become so ; on the other hand, the pneumogastric is very 
frequently affected. This is indicated by nausea and vomiting, 
cough, spasm of the larynx, and sometimes it leads to pneumonia. 
U the aneurism be one of the transverse part of the areb the left, 
if of the right subclavian the right recurrent laryngeal may be 
involved, producing paralysis of the corresponding vocal cord and 
imparting a cracked character to the voice and giving rise to dysp- 
uuea, paroiysmal or habitual. Dr. George Johnson has called 
attention to the interesting fact that pressure on one recun^nt 
tjuynge^ nerve and pneumogastnc may be attended \;^ith bilateral 
paralysis of the laryngeal muscles, which he explains by refer- 
I'Dce to the bilaterfd association of the vagus nuclei in the 
medulla. 

Again, the sympathetic may be pressed upon and contraction 
of the corresponding pupil will then be produced. Lastly, one or 
more int^?rcostal nerves may be compressed against the ribs, pro- 
ducing well' localized pain, and, if they become divided, loss of sen- 
sation in the part supplied by the nerves affected. 
The aigns and symptoms enumerated will be grouped differently, 
■ J to the part of the arch affected, 

root of the eiorta aneurism rarely attains large size and is 
II I ie out 1^1 th great difficulty, and rupture often occurs before 
iu» tsxistence ia discovered. The pruniinent symptoms are usually 
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those of disturbance of the heart, with more or less displacement 
and modification of the sounds. 

Aneurism of the ascending aoria usually projects to the right. 
From the superficial position of this part of the vessel, dullness, 
pulsation, diastolic shock, and aneurismal modifications of the 
sounds can generally be distinguished without much difficulty. 
The right pneumogastric and the vena cava superior, with its 
innominate tributaries, are liable to pressure. The circulation in 
the innominate artery may also be interfered with, and with it 
the radial or carotid pulse. 

When the aneurism springs from the transiwrat part of the arch 
where the aorta recedes from the surface, the signs usually become 
less prominent, though an aneurism of this part may reach the 
front of the chest and present behind the sternum or below the 
left clavicle. But the symptoms are often more varied and severe 
from the important structures liable to be affected by pressure : 
the trachea and bronchi, especially the right, and the root of the 
right limg ; indirectly, the oesophagus, the pneumogastric, and 
recurrent laryngeal nerves. Any of the great vessels arising from 
the arch may be implicated. 

Aneurism of the descending arch usually, though not invariably, 
tends backwards, and, being surrounded by limg, does not reveal 
itself by conspicuous signs. Pain from pressure on the intercostal 
nerves, cough, dyspnoea and alteration of the voice from pressure 
on the left pneumogastric and recurrent laryngeal nerves, displace- 
ment of the left lung and evidence of pressure on its root, with, in 
many cases, obstruction of the subclavian or carotid artery, and 
occasionally of the left innominate vein, are among the characteristic 
symptoms. 

This concludes all I have to say to you upon the course and 
symptoms of this disease, but, before closing the lecture, I will add 
a few remarks upon its cause and the method of treatment to be 
adopted. I shall not enter fully into the causes of aneurism, but I 
may briefly state that the disease may be due either to disease of 
the vessels or to strain, and frequently to both. The diseases of the 
vessels which most frequently give rise to it are syphilitic arteritis 
and atheroma. It has been pointed out by Mr. Myers and others 
that soldiers are especially liable to this disease, owing to the strain 
upon the large vessels of the thorax produced by carrying their 
accoutrements, particularly the cross-belt, but it has also been 
suggested that the frequency of aneurism among soldiers may be 
due to the frequency of syphilis. Others who are exposed to fre- 
quent violent straining efforts, which are usually preceded by a 
deep inspiration, and holding the breath, such as liftingheavy weights, 
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etc, have a similar liabOity to the dlseaae. Violent atliJeiics, 
eipecially prolonged efforts in mailing or rowing, have abo been 
known to produce it. 

Trtatmeni.— In order to cany out a rational tr©atnient of any 
diseade. It is necessary that we should have a clear tinders landing of . 
tlie object to be attained, and of the means by which we endeavour ' 
to attain it. llie main object in anenrisniB, which cannot be dealt 
with stirgicaUy, mufit obviously be to keep down arterial distension j 
anything which tends to increaeed tension or dietension of the 
aited&l system must necessarily tend to increase the size of the 
aoeoiisin, in fact, to produce the reverse effect to that which we 
desire— namely, to allow the aneurism to contract and a clot to be 
formed in the interior of the sac* Your first object^ then, will be 
to keep the heart quiet, and for this purpose the patient must be 
oocifined to bed, and not allowed to make the least exertion. He j 
niiist be carefully guarded against changes of temperature. Cold 
ipphed to the skin produces contraction of the superficial vesselst 
therefore, increases the amount of blood contained in the 
Teasels within the thorax ; the apphcatlon of cold to even a 
small space of skin is sufficient to produce increaeed arterial tension. 
/Th© ingestion of a large quantity of food, again, at one meal, pro- 
iGm a W€Tj considerable increase in the amount of blood contained 
the vessels ; the patients, therefore, should take food in small 
atitl^ at frequent intervals, rather than meals at longer intervals 
and consisting of larger quantities. The food should also be taken as 
diy mB possible, and the quantity of fluids should ba strictly limited, 
AboTe mil things, the bowels must be kept freely open, for any 
straining efforts are extremely dangerous and injurious, and, in 
addition to this, constipation increases arterial tension. If the 
pain be severe it must be relieved by opium. Where our hope of 
cure is so small ^ we have no excuse if we allow the patient to suffer ; 
liubeutaneouB injections of morphia are espcjcially useful for this 
[purpose, and, judiciously employed, undoubtedly assist, directly 
land indirectly, to prolong life* Sometimes, in severe cases, bleeding 
juill afford relief, but it is only temporary. 

Various methods for inducing coagulation of blood in the sac 

I have been devised ; among them may be mentioned galvano-punc- 

tuje of the sac by fine needles, with a view to produce coagulation 

[of the blood around them. This was fiist performed in Italy, and 

fdie operation has in a few cases given satisfactory results. It 

is not yet a settled question whether the needles introduced should 

he connected with the negative or positive pole. Again, the intro- 

I duelion of a large quantity of iron wire into the sac has been tried 

mth a similar view, but with no great success. The distal vessels 
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of the subclavian and carotid have been tied ; this operation has 
been attended with success in some cases, and we hoped to have 
seen a similar result produced by natural means in the case of An- 
drews. But these surgical methods of treatment, besides being 
uncertain in their results, are applicable in few cases, and we have 
to consider what can be done by drugs. 

One agent which has been employed is ergot ; it was adopted 
in some of the cases previously related. The effects of ergot were 
much studied by Dr. Sibsbn. The physiological effect of ergot 
is to cause contraction of the muscular coat of the arteries. Dr. 
Sibson, so far as I understood his rationale of the treatment, assumed 
the presence of this structural element in the walls of the sac, and 
tried to induce contraction of the sac by the action of this drug. 
But from the fact that ergot increases arterial tension, this treatment 
has been described as trying '* to burst the aneurism." As a 
matter of fact, the immediate result produced is beyond dispute ; 
a large dose of the drug invariably reduces the size of the tumour 
and the pulsation in it. I have seen it under many conditions 
produce not only diminution in the pulsation, which might be 
simply a result of general arterial pressure and of sustained tension 
in the sac, but also in the size of the tumour. It is difficult to see 
how this result is brought about, for it can scarcely be supposed 
that muscular fibres are present in the wall of the sac. The only ex- 
planation I can see is, either that the action of the heart is enfeebled 
by diminution of the supply of blood to its walls, in consequence 
of the contraction of the coronary arteries, under the influence of 
the ergot, or else, that the walls of the heart itself are contracted 
and the cavities made smaller, so that less blood is thrown into the 
aorta at each pulsation. However striking the immediate results 
of a large dose may be, I have never seen it cure the disease. 

But there is one treatment which I now invariably adopt, and 
I have twice seen it produce a cure ; it consists in the administra- 
tion of large doses of iodide of potassium. It was introduced by 
Dr. Balfour, and has been chiefly used in Edinburgh and Glasgow. 
This drug does not apparently effect a cure in the ordinary manner, 
by causing laminated coagulation of the blood, but by some action 
on the walls of the sac, which causes it to shrivel and contract. 
I will relate to you one case in iUustration of this : — A patient, 
named Lucas, came under my care in the hospital during last year ; 
she was a woman 40 years of age, of irregular habits, and engaged 
in hard work. When admitted into the hospital she was suffering 
from shortness of breath, and waa unable to lie on the left side. 
The pulsation of the upper part of her chest was so great as to be 
visible through her clothes. When the chest was exposed the pulsa- 
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tion was seen to be present below the left clavicle and over the 
upper part of the sternum. This part of the chest was, in fact, 
pushed forward by a pulsating tumour, in which was heard a loud 
systolic murmur. There were signs of compression of the left lung, 
namely, complete silence with normal resonance ; there was com- 
pensatory respiration on the right side. During my holiday last 
year she was treated by ergot, but no efiFect was produced. On 
my return to work, I began immediately to give thirty grains of 
iodide of potassium three times a day. Up to the beginning of 
October there was no improvement ; but, on the contrary, further 
signs of compression of the left lung, dullness on percussion, tubular 
breathing, incessant and violent cough, with expectoration of much 
blood-stained glutinous fluid. She now began, however, gradually 
to improve. Little by little the prominence subsided, the pulsation 
became circumscribed and less distinct. On November 14, the 
notes state that, instead of a tumour below the left clavicle and 
the sternum, there was only shock, and no heave could be detected ; 
the systolic murmur was still present. There was fair resonance, 
and the breath sounds were audible over the left lung to some extent ; 
but the breathing was still tubular over the scapula. The aneurism 
was now practically cured, and she was allowed to get up. When 
she found herself well she became restive and troublesome, wandered 
about the hospital heedless of restraint, and one day when called 
to order by the sister, she was abusive and violent in the extreme, 
used threats to the resident medical officer and other officials, so 
that she had to be dismissed for disorderly conduct. She resumed 
her old life, and six months later she dropped do\i7i dead, no doubt 
from rupture of the diseased aorta. 
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A paper read before the Harveian Society, Febrtiary, 1880, with slight 

additions 

The Lancet, 1883. Vol. I 

The disuse of bloodletting as a remedy has so frequently been the 
subject of remark that observations respecting it except by way 
of explanation, are unnecessary. 

During some years there has been a gradual reaction. It has 
been shown, notably by Sir James Paget, that venesection is attended 
with very little risk either of immediate or remote injury, while 
on the other hand it is in suitable conditions a remedy of striking 
power. A return to indiscriminate bleeding would be a great 
evil, but of this there is really no danger. It is now better known 
what abstraction of blood can do and what it cannot. The indica- 
tions for resorting to it can be more precisely defined, and sooner 
or later the teachings of physiology applied to the rectification 
of abnormal conditions present in disease will remove the stumbling- 
block for a time thrown in the way of this powerful therapeutic 
agency by morbid anatomy. 

In the first place, general bleeding is not employed as a remedy 
for inflammation as such. We have in the writings of our prede- 
cessors a vivid description of the effects of venesection in iritis — 
the relief of pain, the diminution of vascularity, the arrest of destruc- 
tive changes ; but true as this undoubtedly is, such advantages, 
even were they constant, which is by no means the case, may be 
purchased too dearly, and there is no inflammation of an internal 
organ in which venesection is resorted to. Nor is it for the control 
of pyrexia, whether the result of a local inflammation or of one 
of the specific fevers. What we seek to do, and what we can effect 
by venesection, is to modify the distribution of the blood and the 
pressure within the arterial or venous system. The circumstances 
under which this may be required are various ; some of them I 
shall enumerate, and, when I can do so, illustrate by recent exper- 
ience of my own. 

Aneurism. — Perhaps the most simple and unmistakable indication 
for the necessity of reducing the blood-pressure within the arteries 
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by ble^^ding is when an aneurism is giving me to severe pain, or 
is threatening life by pressure upon a nerve or some important 
organ . I have repeatedly seen immediate and striking relief atlorded 
by a small bleeding in the practice of the late Dr. Sibson, who§© 
teaching and example I have followed* An opportunity occurred 
laat year, when a patient, who had been some time under my 
car© in St, Mary'e Hospital sufFeriiig from a large aneurism of the 
Bich of the aorta, was suddenly seized with violent dyspnoea during 
my visit to the wards. His face was purple and swollen, mid he was 
evidently in agony, while it seemed as if he must die within a few 
minutes unless relief could be given* My r^ident medical ollicer, 
under my supervision, bled hira to about eight ounces, and he 
was very soon io a comfortable sleep ^ In aneurism, however, 
bloodletting can only be palliative, and though it may relieve 
pain and prolong life for a time, it does not restore the sufferer 
to health. Much more than this ife claimed for venesection in 
another class of cases when it is practised for the relief of over-dls- 
tenmon of the right side of the heart. The circumstances under 
which this condition arises are various, but they are chiefly com- 
prised under disease of the heart, or ol#tructlon to the pulmonary 
etreulation by disease of the lungs, especially pneumonia and 
bronchitis. 

Pneumonia. — Pneumonia has been the great battle-ground 
of many therapeutic controversies, but especially of the question 
of bleeding and the use of stimulants* A more unsuitable field 
could not have been chosen* It is a disease which vari^ extremely 
as to the danger attending it at different times and places, and 
under different circumstances, quite iri'cspective of the treatment 
pursued, so that statistics are fallacious. Again, it runs a definite 
course and terminates by a very marked crisis, which allows an 
enthusiast or partisan to imagine that the remedy which coincides 
with the crisis has brought it about. The clinical history of pneu- 
mofita* uninfluenced by any but hygienic treatment, having been 
rarefy lly followed and ascertained, it became possible to estimate 
the effects of bleeding, and it may be stated confidently that in 
some ca^es it is most useful, preventing suffering and saving life, 
while in others it would only be injurjous. The reason is that it 
Is not the inffammation of the lung which is combated, but a par^ 
tieular c^^mplication — oper^distension of the right side of the heart. 
The merit of making this clear and of enabling us to re^:ognize 
the indication for bleeding in pneumonia is, I believe, due to Dr. 
Markham. In some eas^s^ then, of pneumonia, the rapid con- 
solidation of a certain part of the lung with congestion of a etiU 
larger portion gives rise to a degree of obstruction in the pulmonary 
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circulation which embarrasses the right ventricle ; this, no doubt, 
being enfeebled by the high temperature of the blood, induces 
dilatation, and eventually almost paralysis. The symptoms 
attending this condition, which may be established very early 
in the attack, are most distressing : the patient is pale or livid, 
instead of flushed, is gasping for breath, and probably unable 
to lie down ; the alae nasi are working ; he can scarcely speak, 
and the cough, if any be present, is a mere short hack, raising no 
expectoration ; there may be a cold sweat on the face. On exam- 
ining the heart, it is found to be beating violently, and a striking 
contrast is presented between the force of its impulse and the 
small and weak beat of the pulse, explained by the inadequate 
amount of blood which finds its way to the left ventricle, in con- 
sequence of the obstruction in the lungs and the enfeebled state 
of the right ventricle. However forcible the systole may be, 
it can have little effect on the pulse if there is only a scanty amount 
of blood in the ventricle to be driven into the arteries. The right 
auricle can generally be made out much beyond the right border 
of the sternum. It is under these circumstances that those striking 
effects of bleeding are ob^Uied which have been so often described 
and which I have myself witnessed. As the blood flows the pulse 
improves, becomes fuller and stronger ; the breathing becomes less 
frequent and shallow ; the oppression is relieved ; and not uncom- 
monly the patient, finding to his astonishment that he can take 
a deep breath and cough without pain, expresses himself as feeling 
quite well. The pneumonia pursues its course under more favour- 
able conditions, and recovery is usually the result. Cases of 
this kind are rare in the hospital practice of London, but I have 
met with a few. In the country they are more common. 

Bronchitis frequently gives rise to over-distension of the right 
side of the heart, and I have seen venesection employed for its 
relief, but I have never ventured to practise it myself. In chronic 
bronchitis and emphysema, in which distension is always more 
or less present, the conditions which produced it persisting would 
certainly cause it to recur, and even acute capillary bronchitis 
is usuaUy of such long duration that a single bleeding could not 
be looked upon as fiinal. There are, however, no doubt cases in 
which we ought to give the patient the chance which venesection 
seems to offer in desperate circumstances, but I have hitherto 
preferred having recourse to an emetic, which will at the same 
time unload the air-passages and powerfully compress the heart, 
forcing the blood out of the right ventricle, and so far relieving 
the over-distension as to enable it to complete its systole, which 
is the end to be obtained. 
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I Hmri Disiase. — In heait diaease I have nmn no case of aortic 
llilviilax affeetion, obstmctive or regiirgitant, in which venesection 
Rrnied to be caUed for, and m mitral regurgitation the good effects 
of digitalis can be relied upon with so much confidence that it 
claims the &rst tiiaL It is in miiml atenoais that bleeding m most 
Irequently demanded. When the mJtral orifiee ie narrowed there 
is a chronic condition of diitenslon of the right ventricle, and this 
is liable to dangerous increase under various circumstanced, while 
digitalJB is not to be implicitly trusted. The question whether 
bleeding should be employed or not then arises not unfrequently 
in mitral stenosis, and indeed the evidences of dilatation of the 
right ventricle, the occurrence of tricuspid regurgitation and dis- 
tinct reflux of venous blood into the large vesaels, are more 
ODmrnon in this than in any other form of heart disease. But while 
venesection is at times as strikingly useful in mitral stenosis as 
in the easm of pneumonia alluded to,' I have not of ten employed it. 
1 may have lost opportuniti^ through timidity or excess of caution, 
but I think it probable that the hypertrophy of the right ventricle, 
which is established during the gradual increase of pressure in the 
pulmonary veiscls, makes the over-distension less dangerous. 

In deciding whether to bleed from the arm or not when 
there is mitral stenosis^ account must be taken not only of 
tJie existing degree of distension and embarrassment of the right 
%-entricle, but of the way in which it has been brought about. 
H it Is the result of exposure to cold, or imprudent exertion, or 
emotional excitement in a patient previously manifesting little 
e^dence of heart disease, then bleeding may be of the greatest 
service . In a lady to whom I was called when apparently in 
t^emis, and who had been picked up on the stairs unconscious 
after emotion and exertion together, the action of the heart was 
ao irregular, and the sounds so confused, that a diagnosis could 
only be arrived at by a process of exclusion* After eight ounces 
of Uood had been taken she was greatly relieved. Next day the 
haati was acting more regularly, and a systolic tricuspid murmur 
wmfl heard ; a few days later the tricuspid regurgitation had ceased, 
and a presystolic mitral murmur was developed. With this 
change in the physical signs, which I have frequently noted, 
there was steady improvement, and the patient recovered, though 
she never regained her previous condition. 

Wben, on the other hand, the distended state of the right heart 
under consideration comes on in mitral stenosis under the influence 
^ of the work and exposure of the daily life of the classes who come 
^^hndar our care in hospitals, the rest, warmth, food, and care which 
^^may receive constitute such a difference in their favour that bleed- 
I W.B. 5 
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log from the arm ia rarely necessary; but I have often found 
six or eight leeches applied over the Uver, enlarged aad painful 
through venous congestion, of very great use. When, however, 
the^venous stasis and failure of the right ventricle are the results 
of the valrular obatruction gradually developed in spite of favour* 
able conditions of all kinds, bleedings whether local or general, 
can be of little service* 

The last occasion on which I have employed general bleeding 
for the relief of over-distension of the right ventricle was in 
October, 1882» A man, aged about fifty, was admitted into 
St. Mary's Hospital with a vague history of some acute pul- 
monary attack. He was suffering from obvious painful respiratory 
distress f looked pale and haggard, and complained of severe pain 
in the loins* His temperature was high, the pulse frequent and 
large but short, and the skin perspiring. There were some 
physical signs of bronchitis, but not sufficient to aecount for hto 
dyspnoea. The heart was beating violently, the right auricle waa 
distended, as w^as shown by dullness to the right of the lower sternum, 
and a aystoHc murmur was heard at the apex, but there was no 
evidence of mitral stenosis. His distress was so great and so clearly 
attributable to over-diatensjon of the right side of the heart that 
it was determined to relieve this condition, although the cause 
which had given rise to it could not be satisfactorily made out. 
He was accordingly bled to eight ounces by Mr, Spicer, my resident 
medical officer. This gave some relief, but it was not satisf actor 
and was only temporary < After death, w^hich took place t^ 
days later, it was found that a large thrombus had formed in the 
pulmonary veins, and having become detached had got entangled 
in the mitral valve ; fragments had also been carried away in 
the circulation, and had lodged in various organs. This sufficiently 
explained the cardiac embarraasmeot and the failure of venesectic 
to reheve it. 

High Blood Pressure, — In another and very important class ot 
cases the indication for bleeding is high arterial tension. It is 
not, of course, desirable to open a vein whenever the blood -pressure 
within the arteries is greater than normal, but only when this 
has reached a point at which it is attended with urgent danger. 
K no serious or tla^eatening symptoms are present and time is 
allowed, the tension can be reduced by other means. The effects 
of imduly high arterial tension are characteristic, and the condition 
ia as easily recognizable as an indication for venesection as is over^ 
distension of the right side of the heart ; the explanation^ howeverJ 
of the symptoms by the assumed cause, and of the observed resulta 
of the treatment is not very easy. 
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Vmemia. — The most strikmg UJustratioii of the good effecte 
of bleediog is met with iq uraemia coDTnlsione. No one who 
has tried venesection in these caees can, I think, fail to recognize 
its inunediate effic^tcy and ita fayourable after-consequences. My 
own experience, at any rate, has conyinced me of the value of such 
a niode of treatment* I may, by way of illustration, mention 
two cases which came under mj care in St, Mary's Hospital wuthin 
a week of each other, early in 1879- One was that of a boy of 
twelve, which was exceedingly interesting for several re^asons* He 
was admitted for violent uraemic convulsions coming on in the 
eourie o! scarlatinal albuminuria. One interesting point waa that 
the eonvulflions were unilateral, illustrating the fact that one- 
sided convulsions may result from a condition affecting both sides 
of the brain. He was bled from the arm to eight ounces. The 
eoavulsions became leas severe and soon ceased, but were succeeded 
by extraordinary maniacal excitement, not mere delirium ; illus- 
timting another fact with which 1 had previously become acquainted 
*-viz., that & morbid condition which gives rise to convulsion may 
IB a less degree give rise to maniacal excitement. This pasa^ 
off in about twenty-four hours, and finally the albummuria dis- 
appeared in less than a week. The other case was that of a httle 
girl, alBO admitted for scarlatinal albuminuria imd uraemic con- 
viilsioDS^ who was bled, and, as the boy^ not only were the 
eonTulsions arrested, but within a week the albumen disappeared 
from the urine* She was readmitted on account of a relapse soon 
after her discharge^ but again recovered* 

It does not, however, necessarily follow that the modus €yperandi 
m the arrest of uraemic convulsions is by relief of arterial tension. 
This is, however, probable, as will be seen from the following 
considerations. The conditions present in uraemia, in addition 
to the high pressure within the arteries » which may possibly excite 
convulsions, are the contamination of the blood by urea or other 
urinary matters, a watery state of the blood, cerebral anaemia, 
and serous effusion. Now, abstraction of blood containing only 
ita own proportion of urinous impurities cannot render that left 
behind more pur© ; it will indeed probably for the time be more 
impure » and will certainly be more w^atery from the absorption of 
fluid from the tiaaues to replace the blood lost. It can scarcely, 
lore, be by any improvement in the quahty of the blood, 
er by removal of poisonous matters or by correcting its dilu* 
ciD, that bleeding arrests the convulsions. The remaining con- 
ions named, anaemia of the brain and serous effusion in the 
I, are possible effects of arterial tension, and their influence 
E>t be separately estimated. The same may be said of the 
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minute capillajy bi^moirbages supposed by Dr* Mahomed fco be 
the immediate cause of the convulsions ; if tbey ar^ the proximate 
determimng lesion, tbey are themselves the effect of extreme high 
pressure in the arteries. As regards the arterial tension, it is well 
known that it is raised in almost all diseases of the kidney ; and 
it has always, according to my observation, become ertremely high 
wbeQ uraemic convulsions are impending. Convulsions, more- 
over, are sometimes associated with inordinate arterial tension 
when there is no disease of the kidneys* Finally, in whatever 
way venesection acts as a remedy, it certainly lowers the pressone 
in the arteries. (I must here add, in order to avoid misunderstanding, 
that convulsions may occur when the arterial system Is in the very 
oppoaite condition to that of tension, and that in epileptics the pulse 
Is often — usually I should say^ — remarkably soft., short, and weak.) 

But granting that extreme arterial tension is an invariable ante- 
cedent of uraemio convulsion, and therefore fulfilling the condition 
of a cause, this doeii not explain how the convulsions are produced. 
It is not yet definitely settled whether the obatruction to the passage 
of the contaminated blood has its primary seat in the capillaries 
or in the arterioles. If in the capillari<^, then, notwithstanding 
the contraction of the arteries, which would on this hypothesis 
be protective, these minute vessels must be exposed to the distending 
influence of the high pressure in the arterial system, and capillary 
haemorrhages or serous effusion will be a probable consequence* 
It has again been supposed that the forcible injection of the brain 
might so far expand it as to give rise to pressure on the venous 
sinuses and outlets^ which would dam back the blood and causa 
a degree of staais in the cerebral circulation. If* on the other 
hand, the stopcock theoiy of Dr. Johnson is true, and the primary 
obstruction is due to the contraction of the arteries, the supply 
of blood will be limited, and the pressure in the capillaries may 
be below that of the normal condition. The former hypotheak 
is, in my opinion, the more consistent with all the facte 

But it is time to describe the indication for venesection tind 
consideration, and one more different from the flushed face and full 
bounding pulaCj traditionaOy supposed to constitute this, could 
scarcely be imagined. The face is pale ; w^hen the fingers are placed 
lightly on the radial artery pulsation is hardly felt, and the veasel 
is usually small, though it may be large. The first impression 
is that the pulse is weak. When pressure, however, ia made, so 
as to test the force of the current of blood, the pulsation is not 
easily extinguished, and the firmer the preesure the stronger the 
beat seems to be* At the same time the artery is full between the 
beats, and oan be rolled under the finger like another tendon, o\ 
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like a piece of whipcord. The heart will be UBUally fomid to bo 
hypertrophicd, and more or less dilated, and very commonly there 
is reduplicatioo of the ftret sound over the inter-ventricular septum 
near the apex» due. as Dr. Sihaon demonstrated, to want of syn- 
chronism in the systole of the two ventricles. When with theae 
evidences of high arterial tension convulsions supervenCp the most 
prompt and certain remedy is venesection. 

Chronic renai disease, — ^Two eases have alr^idy been briefly related 
in which bleeding was of marked service in uracmic convulsions. The 
disease in both was acute scarlatinal nephritis, and an illustration of 
ttd utility in chronic renal disease may be added. The patient was 
a lady, to whom I was called by Mr. Oipps Lawrence. She was, 
Uioagh comparatively young, the subject of contracted granular 
disease of the kidney; established apparently in previous pregnancies, 
and was again pregnant. She was suffering from vomiting, pain 
in tlie head, and confusion of the mental faculties, which had 
rapidly increased, and at the time of my visit she was in a state 
of stupor. The pulse was eztremely small, long, and hard. It 
was evident that convulsions were impending, and Mr. Lawrence 
had already warned the husband of this. The warning %vas repeated , 
a nurse was set to watch the patient , and it was agreed to endeavour 
to avert the attack by purgatives and bromide, but that should 
convuliions come on venesection was to be performed at once, 
and then premature labour was to be induced. Within a few days 
the apprehended attack came on. The patient was bled, the eon- 
vulfiions were arreted, and a miscarriage was then brought about. 
The patient made a good recovery, and regained, and retained 
for some years, apparent health, under the judicious management 
of Mr. LaiiTence, After various complications she ultimately 
died from cerebral haemoirhage, and a post-mortem examination 
confirmed the diagnosis. 

Whenever in kidney disease the symptoms of uraeniie poisoning 
show themselves, vomiting, headache, confusion^ stupor, muscular 
twitchings, etc,, which experience has taught us lead up to con- 
vulsiona, we almost always find the signs of undue arterial tension 
described, and we may confidently anticipate that venesection 
will at the same time diiminish the pressure and relieve the symp- 
toms. I have in several cases both of contracted granular and 
large white kidney, when cure was hopeless, diminished the suffering 
of the last few weeks of life, and changed the mode of death, by 
small bleedings, when the headache became intolerable and con* 
vulsions were imp^iding. 

An example may be related in which bleeding was several times 
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The patient, a young man, aged twenty, was first admittad 
into St. Mary^s Hospital in August, 187S, for a slight attack of 
diphtheria, which, however, set in with a convulsion. As he recov- 
ered it was found that he waa the subject of chrome albuminuria, 
which eicplained the unusual mode of onset of the diphtheria. He 
r^overed from the diphtheria and left the hoapital, but retunn 
on November 16, exhibiting all the marks of advanced renal di» 
and complaining of loss of sight. On ophthalmoscopic examinatioii- 
Bevere albuminuric retinitis was seen to be present, to which the 
impairment of vision, already serious, was due. The pulse exhibited 
all the characters of extreme arterial tension : it was long, hard, 
and incompressible, the artery being full between the beats, and 
feeling like a thick cord as it rolled under the finger. The boy 
was extremely pale and rather weak, but he was on the verge of 
uraemjc complications ; and on this account, and in the hope of 
saving the eyes from furtlier damage, venesection was ordered to 
eight ounces on November 19, The form of disease affecting the 
kidneys was considered to be large white kidney from acute des- 
quamative nephritis in process of contraction, and we were not alto- 
gether without hope that as bleeding is sometimes promptly curative 
in the early stage, it might be of service even then. The patient 
was relieved, and the eyes certainly did not secern to get worse as 
fast as before, if, indeed, they did not improve ; the pulse beeai 
larger, softer, and shorter. There was no perceptible dilferenci 
however, in the state of the urine, and the symptoms gradi 
returned, in spite of the usual treatment. On December 17 he 
was apparently moribund, excessively pale, scarcely conscious, 
with headache, muscular twitchings, and all the signs of impending 
convulsions. The puke was smaU and long, though not very 
strong as the heart was acting feebly, the artery was f uU between 
the beats and could be rolled under the finger. It seemed as if 
the loss of an ounce of blood would prove fatal, but as he was clearly^ 
about to die and no other treatment ofiered him a chance ; he wi 
bled to eight ounces. The effect was remarkable. He beg! 
at once to improve, and so far rallied aa to get up daily and 
about the ward and to enjoy his food. The tension, however, 
which was markedly Jowered, gradually increased, but wc hesitated 
to take away more blood from a patient who was so extremely 
anaemic. As we decUned the task copious epistaxis came to the 
patient's relief. On February 11, after premonitory symptoms 
for some days, convulsions again came on, for the relief of which 
my resident, Mr. Ha veil, at once bled to twelve ounc^, and 
uraemie symptoms were still very severe, and the arterial tensi* 
very high, on February 14 h© was further bled to eight ounci 
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Aiter thia the ooofuAioa and stupor disappeared and the patient 
became quite clear in hia mind; but he died on February 16, 
remaining rational to the last. On po3t*mortem ejcamination 
the diagnoaiB of large white kidney becoming granular was con- 
ed. 

Oonvulsi€mB, — But high intra*arterial pressure may erist inde- 
pendently of kidney disease, and may giye rise to convulsions 
when it reaches a certain degree of intensity* In 1877 I reported 
to the Ctimcal Society a case illustrating this, in which venesection 
was attended with remarkable success. It may be reproduced 
here, and is as foUowa ; — 

The patient came to my oonsulting^room on Wednesday, July 
25, 1877, saying that on the previous Monday raoraing he had 
an apoplectic attack. All that he knew about it was that, on 
coining to himself, at about 6 a.m., he found the house had been 
roused and a medical friend. Dr. Gaven, sent for. He pointed out 
a general discolouration on the forehead and chest, which was 
found to be due to innumerable minute capillaiy extravasations, 
and I inferred, what turned out to be the case on inquiry from his 
wife later, that there had been convulsions. He said he had had 
a little headache after the attack, but that he then Felt perfectly 
well^ and he laughed at the serious view taken of the case. While 
he was talking with me I observed several momentary suspensions 
of consciousness, during which he lost the thread of his conversation 
or ceaaed to hear what I was saying. I had seen this gentleman 
before, and knew the main facts of his medical history. He was 
about forty-two years of age, inclined to be stout, and slightly 
florid. Ee was of an excitable disposition, and intellectual in his 
puiBuits. He had spent much time abroad ; had hved freely 
and heedlessly, but had not been given to excesses ; had had syphilis 
whan young ; bad taken much mercury and iodide of potasaium, 
and the last manifestation, which had been rupial ulceration, of 
which he bore many scars, had taken place eighteen years ago. 
Exactly twelve months before he had had a carriage accident, in 
which he received a very severe concussion of the brain, and was 
supposed to have sustained fract\ire of the base of the skull. He 
had been unfit for professional work for three months, and on hia 
return to it did very little for some time, and was extremely careful 
in the matter of diet and drink. Little by little he had increased 
his work and thrown off the restraints imposed upon him, and 
bad resumed his old convivial habits. He acknowledged that 
he was more irritable than before the faU, but considered that no 
other iU effect remained, except that he had lost the senses of 
amell and taste* After hearing the patient's account of the attack 
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and making the obserTrations meotioDed I sent him home^ ordering 
him aperient pills and small dases of bichloride of mercury. 

Next morning I waa called to him, and reached his bedside between 
7 and 7.30 a,m* I found there Dr, Gaven, and learnt that our 
patient had had a succession of violent convulsions from about 
3 a.m., at intervals of about fifteen minut'es and had been uneon- 
SGioud the whole of that time. He was lying on his back unconseioua, 
tossing reetlesaly, throwiog about his arms, and groaning loudly. 
The face was expFesatve of sufifering, the eyes closed and held 
firmly shut when the attempt waa made to open them, the pupils 
equal and of moderate size. It was noticed that the left arm waa 
moved less than the right, but on careful watching it was apparent 
that the reason for this was some injury to the muscles about the 
ehoulder-jomt, and there waa no evidence of hemiplegia or paralysis 
of any kind. The heart was beating violently, but the sounds 
were normal. The pulse was rather small and weak, but long, 
and the artery was full between the beats. When an attack of 
convulsions was coming on the groaning ceased, and the limbs were 
at rest. The eyes were then opened widely, their look and the 
expression of the face being for a moment ahnosi natural, but the 
pupils quickly dilated, the cornea was turned up under the eyelid, 
the face became distorted, and there came a long and fearful groans 
or almost scream, at the end of which the entire body and all the 
limbs were convulsed with violent synchronous jerks. The face 
became hvid, the pulse imperceptible, and the heart-beat weak, 
and it seemed as if hfe were extinct. This would, I think, really 
have been the case had it not been for Dr. Gaven, who at the 
critical moment of each attack got a spoon between the teeth , 
depressed the tongue, and started respiration artificially by pressure 
on the chest tiU the respiratory movements began to be re-establisbed. 

While we were discussing and deciding upon the line of treatment 
two attacks occurred, notwitlistanding administration of chloroform. 
Mustard poultices had already been applied to the calves and to 
the nucha. A dose of calomel was placed on the tongue. An 
enema was ordered, and then bromide of ammonium, or potaasiuni 
with chloral, waa to be injectad into the rectum. Any eifecta tOj 
be hoped for from these measures, however^ would require timeJ 
and every hour was full of peril. We consequently decided to 
bleed the patient* This waa done by Dr. Gaven to at least tiiirty 
ounces. The pulse did not falter during the flow of blood, but became 
larger and softer. There waa no other apparent efifect at the 
moment. Another convulsion came on, the third I witnessed, 
almost before the bandage could be adjusted. It was as violent 
as any of the othem, but it was the last* The convulsions fron^ 
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iim time ceased entirely* In the afternoon the patient had regained 
conscioosnege, but could not speak. Next day he talked very 
well, but his ideas were rather scattered. In another day or two 
his intellect waa quite clear, and, except that he felt very stiff every- 
where, and had pain in the loft shoulder, to the muscles of which 
%ome injury had evidently been done by the convulsions, he declared 
himself to be quite well. Bromide of potassium was given, and 
Dr. Gaven earefiilly watched the progress of the case. For some 
time there was much jerking of the limbs during sleep, and once 
or twice some apprehension was excited by pain in the head, or 
excitement of manner, but there was gradual improvement, and 
very »oon the patient waa able to do a little work. He recovered 
completely- and is now perfectly weU. (He was still well twenty 
years after the venesection,— Ed.) 

ATmlher ewample of suGcesBJul hUeding is worth relating, and 
the more so as the case did not come under my observation 
till afterwards. The patient was a young lady, aged about 
20. who was brought to me in October 1879, with a letter from 
Dr. Ne^inngtoQ of Wheatley, from which the following is ab- 
stracted :— She had enjoyed good health, but suffered from con- 
stipation and piles, took plenty of exercise, was abstemious in 
djet» and took no stimulants. The catamenia had been absent 
for some months, and while abroad during the summer she had 
suffered from fuUne^ in the head and disinchnation for society, 
and when she walked tip hill her face became purple, and she 
felt aa If about to have a fit. These sensations bad increased to 
an extreme degree ; the conjunctivae were injected, and the pulse 
full and throbbing ; the symptoms were so urgent that Dr, Newing- 
ton at once bled her on September 21 to thirty ounces. She lay 
down for an hour, had lunch, and felt so much better that she 
ent to church. Slight discomfort In the bead was all that remained, 
nd for this bromide was given, aloes and myrrh at night and 
iedrichshaller water in the morning being also ordered. In two 
three days she seemed to be quite weD ; and she so remained 
till October 14, when Dr, Newington was again called to the 
patient on account of a similar but milder attack. Menstruation, 
Jjowever, came to her relief. I saw this young lady at the end 
October; and although she then considered herself perfectly 
^li« there was still high tension in the pulse, and there could be 
DO doubt that it had risen to the point of danger, when she had 
the fuUness in the head and other symptoms. In my opinion, 
indeiKl, the bleeding averted a serious catastrophe. 

jTAe injuriaus effects of high presmtre in the arterial system are 
not confined to the production of convulsions* These, indeed, 
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are rare and exceptional, whOe iimimieTable lives af© shortened 
by it in other ways. Even moderate excess of tension in the long 
nm produces disease of the vessels, or of the heart, or of both ; 
and it was in such a condition of the circulation, which was accur- 
ately recognized by the more discriminating of our forefathers, 
that the " spring and fall bleeding,'* which was so common, would 
really be of service* I veittiue, indeed, to affirm that many lives 
might be prolonged, and many attacks of paralysis averted, by 
a revival of this practice in certain cases, not that no other means 
are available, but because such patients would submit to an occa^ 
sional periodical loss of blood, while they will not exercise th© 
habitual self-restraint and abstinence required to carry out a 
plan of treatment which must extend over months and years* 

I am particularly anxious that it should not be supposed that 
bleeding is indiscriminately recommended as a remedy for con- 
vukiona. Only when high arterial tension is present should i^_ 
be employed. ^H 

Cerebral amditions. — It was formerly the practice to bleed after 
severe injuries to the head^ especially when aymptoma of so-called 
cerebral irritation came on. I have no doubt there are cases in 
which it would be of great service, but it is a matter in which I 
have no experience. It might aeem at first sight that bleeding ought 
to be a valuable resource in cerebral haemorrhage [ but careful 
thought would lead to the conclusion that ita operation could 
only be extremely limited, and this is what is found in practice- 
We should not be so liable now to take the ejects of embolism and 
thrombosis for those of rupture of a v^sel, and so do serious 
harm instead of good ; but in a large proportion of cases of cerebral 
haemorrhage the mischief is done before the patient comes under 
observation. In ingravescent apoplexy, however, the oozing 
of blood appears to continue for some time, and as this form of 
attack is almost invariably fatal, it would be well worth while 
to try what bleeding could do- 

While bleeding comes too lata when an artery has already burst 
in the brain, it might often avert such an eventi and when the in^oa- 
tions of excessive arterial tension have been well mastered, and 
are distinctly recogm^sed in a patient who presents any of the 
premonitory symptoms of apoplexy, venesection ought to be fear* 
lessly practised. Almost every medical man will have seen cases 
in which epistaxis has at once brought relief from threatened apop- 
lexy, and it is in our power to afford rehef equally efficacious. 

It is probable that there axe other conditions in which bleedi 
would be of great service ; but it is better to proceed with extrei 
eautioa in the reintroduction of this practice. There is a stronj 
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prejudice against it in the public mind, though not, in my experi- 
ence, so strong that it will be forbidden when it is recommended 
by a medical man who has confidence in its power to do good ; 
and this makes it important, in the interest of the medical man, 
that there should be no doubt as to its beneficial effects whenever 
it is tried. The great service, again, which venesection is capable 
of rendering in suitable cases is a weighty reason for desiring that 
its employment should not be retarded by resort to it in cases 
where its effects are doubtful. The ground gained should be 
made sure by experience before further advance is attempted. 



PNEUMOKIA 

From TM Practitwmr for January, 1900 

PimuMOKiA Js a very remarkable diseaae. Whatever criterioo 
may be applied, It must be looked upon as an inflammation, but 
there is no other inflammation of an important organ which at aU 
correaponda with it in the suddenness of its onset, the rapidity of 
its progre^, and the abruptness of its termination. 

It is, as the Regiatrar- General's Eeports show^, responsible for 
a l&i^ number of deaths ; but in a considerable proportion of 
the cases it is, to quote Sir WilUam Gull, rather a mode of dying 
than a cause of death. Pneumonia, Bometimes of a very acute type^ 
may constitute the closing scene in old age, or in debiHtated con- 
stitutions, or may step in at a late stage of many acute or sub- 
acute diseases — in small-pox and the fevers generaUy, in acute 
rheumatism, in acute or chronic renal disease ; or it may attack 
an apparently strong and healthy person at any period of Ufe. 

Aeiiology. — The pecuhar character and course of the inflamma- 
tory process in pneumonia are explained by the fact that it is due 
to an infective oiganism, the pneumococcus. It is open to dis- 
cussion w^hether the affection of the lungs stands in a similar rela- 
tion to the microbe and the febrile process as the rash of scarlet 
fever, or resembles diphtheiia, and perhaps erysipelas, in the sense 
that the disease is primarily local, the constitutional symptoms 
being due to a toxin formed in the pneumonic focus. From time 
to time the pneumococcus seems to acquire a degree of virulence 
which renders the disease eontagioua, and there is an epidemic 
of pneumom'a on a small scale. For the most part, however, some 
contributory cause can bo traced, which may be the debilitating 
influence of the diseases in the course of which pneumonia is liable to 
occur ; the most common antecedent, however, is exposure to 
cold, and the fact that the disease is the work of a microbe must 
not make us obhvious of the important part played by chill in the 
causation of pneumonia. It ia assumed that the temporary lower- 
ing of the resistiuice to microbic invasion affords the diplococcus 
a chance. It is not necessary to assume that the diplococci are 
ubiquitous, and lying in wait everyw^here for such opportunity. 
Apparently tliey are carried about in the mouth and pharynx. 
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and it is probable that uabealthy secretions here afford them a 
suitablB nidus. 

^ymj3l0WW»-^Pneumonia runs a course which is remarkably 
coDsbteni. The onset is abrupt, and ia usually marked by feelings 
of chilliness, which may be attended with actual shivering, occa- 
sionally amounting to rigor. There is speedy reaction from this, 
and the face becomes flushed, the skin hot and burning to the touch, 
and the respirations frequent. The pungent heat of the skin is 
reinarkable, and is a noteworthy point in the diagnosis. Cbugh 
comes on early, and soon becomes frequent and trying. While 
it varies greatly in severity, and in the degree of attendant diitrees 
and pain, it is generally harsh In character. The expectoratioti, 
icanty at first and rarely profuse at any period of the disease, is 
extremely tenacious, and almost always tinged with altered blood. 
There may be streaks of actual blood, but in the characteristic 
sputum the blood colour is diffused and modified so as to give the 
well-known pale or dull rusty appearance. When collected in a 
vessel this rusty sputum is seen to be permeated hy minute air 
bubbles, and its tenacity ia such that it docs not flow when the vessel 
is tilted, but clings to it even when it is reversed. The expectora- 
tion may be dark in colour, liquid and copious, when it has been 
likened to prune- juice. This is a very ominous indication. 

The temperature, which will have begun to rise during the pre- 
liminary chill, quickly reaches its maximum, which will be 103^ 
or ICM"^, or occasionally 105°, and the diumal variations are slight. 
The pulse becomes frequent, and it has the character which has 
been described as full and bounding, i,e, the arterioles are relapsed, 
the ra^^al arteiy is large, the ictus sharp, sudden, and forcible, 
while the pressure, from the absence of resistance in the arterioles 
and capillaries, falls very ra^pidly, and the beat is therefore shorii. 
Dicrotism is usually conspicuous in the sphygniographic trace 
and can generally be detected by the finger. The blood, so to spe-ak, 
is allowed to shoot through the capillaries, and when the radial 
artery is obliterated by pressure of the finger, pulsation can bo felt 
on the distal side which has come round through the palmar arch. 

The urine is high coloured, and liable to throw down lithates 
on standing ; it may contain a little albumen, and it is always 
remarkably deficient in chlorides, w hich are said to be withdrawn 
from the blood by the exudation in the lungs. This explanation, 
however, can scarcely be accepted as satisfactory from a quanti- 
tative point of view, and the same may be said of the diminished 
supply of chlorides in the food* It seems probable that the tissues 
generally may have a heightened affinity for the sodium chloride 
and retain It during the febrile state. 
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Pain is uenallj experienced early on the affected aide from con- 
comitant pleurisy, and the surface temperature of thifl side of the 
chest ia higher, the surface thermometer rising also mor*^ quickly. 
When the respiration becomes so far embarrassed that dyspnoea 
may be said to exist, the alae nasi will be in motion, inspiration 
will be attended with visible effort, expiration being very short 
and sudden. 

Physical mgna. — The diagnosis is frequently, perhaps usually 
made independently of physical signs, and often before th 
become distinct and characteristic. When fully developed, ih 
are : dullness on percussion, with a sense of resistance ; tub 
brea^thing, with a marked and peculiar expiratory whiff, associated 
probably with the short and rapid expiration ; bronchophony and 
increased vocal fremitus. These signs indicate complete solidification 
of the part of the lung affected, by exudation into the air vesicles. 
They may be preceded by fine crepitation over the Mea affected ; 
and the solidified block, and especially its advancing edge, may 
be fringed by this fine crepitation. Fine crepitation was at on© 
time regarded as an essential part of the diagnostic phyalcal signs* 
In many cases, however, crepitation may never be detected. 

A friction rub can often be heard over the se-at of the painful 
stitch in the side. 

The base of one or other lung is the part most frequent!; 
attacked, the right more often than the left. Double pneumonii 
in which first one ba^e and then, at a short interval, the other is 
affected, is not uncommon* 

While pneumonia mostly affects the base of the lungs, the apex 
may be the part att^wjked ; and I have seen a few cases, alwa3rs 
associated with influenza, in which the middle lobe of the right 
lung has undergone Gompjete consolidation, both apex and base 
e43caping. 

In ap^ pneumonia the development of physical signs may 
take place very late, when the dullness and tubular breathing may 
supervene with great rapidity, the tubular breathing being very 
pronounced and obtrusive. Remarkable skodaic resonance may 
be present on |:fercussion below the clavicle when the posterior part 
of the apex is consolidated. The crisis may follow very closely upon 
the consolidation. 

The consolidation of the lungs advances rapidly, and it is m 
uncommon to find it extending up to the spine of the scapula on 
one side and half-way up the dorsum of this bone on the other, or 
the back of the lung may be solid from base to apex. It spreads 
for a varying distance forwards on the lateral aspect of the chest, 
not commonly round to the front. Why it should stop at all, ani 
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wliat determines its arrest, is not clear; but pneumonia m not 
often fatal simply ft-om the extent of lung involved, 

Ab the disease progre^es the face loses its flush and becomes 
pale, and in very severe cases tending to a fatal tennination, livid* 
the akin remaining hot and burning; The ejes will have an anxious 
look, the countenance ao expression of distress, especially when 
there is dyspnoea. The rapidity of the respiration is maintained 
or greatly accelerated. The puJse loses force and volume, and may 
become more rapid ; and the right auricle and ventricle wiU be 
found to be distended. The tongue is coated, and perhaps dry and 
brown J or red and angry-looking, Sleeplesaneas is a distressing 
feature, and it may be almost absolute. Delirium is common, and 
sometimes violent ^ and patients suffering from pneumonia have been 
known to commit suicide. 

7%e crisig. — Fortunately pneumonia is a disease of short duration. 
On the sixth or seventh day, sometimes earlier, a crisis occurs, 
marked by a rapid drop of the temperature and subsidence of 
all the symptoms. A sound, refreshing sleep is one of the usual 
incidents of the critical improvement, and there may be perspiration. 

The crisis may be delayed till the seventh or eighth day, and 
apparently the invasion of the second lung may be responsible 
for such delay. Should it not have come on the ninth day, it may 
be concluded that there is some underlying cause, such as tubercle 
or septicaemia* 

If an examination of the chest ia made immediately after the 
crisis, the consolidation of the lungs will be found unchanged* 
The crisis, therefore, is not due to any improvement in the con- 
dition of the lungs, but this soon follows. Air begins to penetrate 
the bronchiae and air vesicles, and gives rise to the coarse redux 
crepitation by the minute bubbles which form and burst in the 
Equefying exudation. This exudation must be largely absorbed 
by the capillaries and lymphatics of the lung, since compara- 
tively little of it ia expectorated. All trace of it is eventually 
removed, and the lung becomes perfectly clear. " Unabsorbed 
pneumonic deposits '* have been spoken of, but are practically 
unknown as post-mortem appearances. 

FartWiea*— While the symptoms €vre such as have been described, 
and the course of the attack and mode of termination may be the 
aame, the conBolidation may in some cases never be complete, and 
with the daUneas, bronchial breathing, and bronchophony there is 
ihrougbout loud, harsh, coarse crepitation. 

Th« expectoration is usually more copious in such cases. 

Pneumonia intercurrent in the oourse of other acute diseases 
ha? not apparently the sudden onset which is seen in an ordinary 
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attack. It may determine a rise of temperature, and the frequency 
ol the respiration and probably of the pulse will be incre^aeed, but 
it is usually recognizable by physical signs before its existence is 
made known by obvious symptoms. 

In enteric fever it is usually towards the end of tiie attack that 
pneumonia supervenes, and it is not alwa3rs easy to distinguish 
between true pneumonia as a complication and the consolidation 
from passive congestion which has received the name of hypostatic 
pneumonia. When, however, the case has been carefully watched 
no difficulty can arise, as the stasis of blood in the back of the lung 
comes on slowly, and the imperfect entry of air, the appearance 
and spread of crepitation, and the gradual impairment of resonance 
can be followed from day to day* When the consolidation is de- 
tected elsewhere than at the base ajid posterior part of the long it 
is pneumonic. 

In rare instances pneumonia supervenes during the early stage 
of convalescence from typhoid fever. 

Pneumonia associated with influenza may form part of the attack 
or may come on after the stormy symptoms attending the onset 
have subsided, or may follow the actual influenza at varjring inter 
vals, not unfrequently appearing to be due to exposure or exertioa 
during convalescence. 

It is usually characterized by asthenia, is always serious, 
in old people dangerous* It is liable to be followed by empyema. 
The apex or middle lobe may be the part attacked, or the dullness 
may be patchy and shifting. As is the case with asthenic forms of 
pneumonia generally, the ons€t is insidioua and the crisis late and 
less distinctly marked. Herpes labialis is rarely prraent. 

Catarrhal pneumonia. — The catarrhal form of pneumoma differs 
from pneumonia proper in the fact that individual lobules are 
a^ected, and not the lung substance en masse. Perhaps lobular 
pneumonia is a better name for it* The lobules, in greater or lesa 
number, are choked by exudation and rendered impervious to 
air j and the consolidated lobules may be so numerous and so cloealy 
packed that a considerable mass of lung may be soUdified. 

This is the form of pneumonia which so commonly complieal 
measles and pertussis in children, and in later life it may oci 
in persons subject to bronchitis, and may supervene upon bronchitS 
No definite line, indeed, can be drawn between catarrh of the fini 
hronchja! tubes and oatarrhal pneumonia. 

The onset is nsually insidious, and the transition from broncl 
catarrh, say in a child, is marked by a rise of temperature, and by 
increased frequency of the pulse, and especially of the respiration. 
It is not uncommon to find the respirations sixty in a minute, ti 
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alae nasi in conspicuous play, and the larynz fci^Telling up and down. 

There may be inspiratory retraction of int^tsostal spaces and, in 

children, falling in of the lower ribs from atmofipheric pressure. 

The chief point of difference between lobular and lobar pneumonia 

ii the predominance of respiratory over toxic symptoms in the 

bnoer. 
The dullness over the affected lung ie less absolute and less 

iiniform. Air is not completely excluded, and sibilus and rhonchus 

are usually heard as well as tubular breathing. 
Prognosis. — ^A forecast of the probable course and issue of an 

attack of pneumonia can usually bo made before the development 

of physical signs- In this the age and antecedent condition of the 
patient will form an important element. Old age, debility, obesity, 
alcoholic habits (especiaUy when there is already damage to the 
liTer), diabetes, kidney disease, valvular or structural disease of 
the heart, pre-existing disease of the lungs themselves, are in dif* 
ferent d^rees serious- A distended condition of the abdomen^ 
from whatever cauee, adds gravity to the case, whether it is due 
to pai^esis of the intestinal muscular walls and indicative of asthenia, 
or is ihm result of derangement of the digestive organs, and diarrhoea 
may be a serious complication. 

The aspect of the patient, the frequency and character of the 
pulse, and the degree of respiratoTy disturbance and distress will 
be most important indications, earlier and more iniportant than the 
physic^ signs ; and the changes from day to day, and almost from 
hdiir to hour^ are full of significance, the pulse and respiration being 
cotiDted and registered at each visit, and perhaps in the intervals, 
by the nurse. Dehrium, especially if it comes on early, ie always 
serious. The temperature takes a secondary place in prognosis. 
The mode of onset has its significance. When sharp and at- 
teoded with rigor we can reckon on the crisis with greater confidence 
than when it haa been insidious. Herpes tabialis, which is justly 
TBgtaded as a favourable sign, is usually associated with initial 
rigor, as pointed out by Mr. Huteliinson. 

Wb^i the eonsolidation supervenes, its situation, rate of advance 
and extent will enter into the prognosis, and especially the invasion 
ol the other lung. Pneumonia of the apex is more serious than 
pneumonia of the base^ and more liable to be attended with delirium. 
When the subject of it is not a child, it is usually of septic, or influ- 
enzal, or sometimes of rheumatic origin, or is associated with renal 
diaeade or alcoholic habits. Pneumonia localized in the middle 
lobe of the right lung I have met with only in infiuenza. 

The physical signs will be carefully watehed* but the disease 
rarely proves fatal simply from the extent of lung involved, 
w.B. 6 
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Albummuria coming on during the attack, if considerable in 
amount, is serioua. Jaundice still more eo. 

When the conaolidation begins to break up, and entry of air and 
redux crepitation are heard without the occurrence of a crisis, 
there is extreme danger. There appears to be rapid abaorption 
of the exudate, which acts as a toxin, giving rise to delirium or to 
hyperpyrexia. 

TreaimenL^Pn&nmom^ haa been from time immemorial th© 
battle-ground of therapeutics. Every theory and every line of 
practice has in tura appealed to the rcBults obtained in pneumonia 
as proof of its truth and of its success. It was in pneumonia that 
the efficacy of venesection was supposed to be unquestioned, and 
it was by the application of the numerical method to pneumonia, 
and the consequent overthrow of this superstition, that Hughes 
Bennett banished general bleeding from medical practice in this 
country. So long as the clinical history of pneumonia was not 
observed apart from interfereuce, and disease of all kinds was looked 
upon as a morbid entity which had to be expelled by remedies, it 
is easily understood that the crisis, with the striking favourable 
change which then took place, was put do\ni to the treatment 
employed — bleedings stimulants, calomel and opium, mercury, 
antimony, or whatever happened to coincide with the improvo- 
ment. 

This is a lesson we may still take to heart. Pneumonia being 
a disease of short duration, with for the most part an assured 
oriUoal termination in a few days, w© can afford to watch and wait. 
The temperature is not a source of danger, either from the height 
to which it rises or from the time it will remain high. Nothing is 
to be gained, therefore, by violent efforts to reduce it, either by the 
external apphcation of cold or by antipyretic drugs > Cold or tepid 
sponging will be a comfort to the patient, and may soothe and 
facilitate sleep ; beyond this it is not necessary to go. Antipyreticfl, 
such as antifebrin, antipyrin, phenacetin, given continuously are 
not only useless but injurious, A single dose at the outset has, 
in the experience of competent observers, seemed to cut short an 
attack, and an occasional dose early in the disease may relieve 
headache and procure sleep, and is, therefore permissible ; but 
th© systematic administration of any of these drugs depresses the 
heart and impairs the resistance to the debilitating effects of the 
disease— possibly, indeed, interferes with the cycle of processea 
by which the crisis is reached. 

In the conduct of a case the line of treatment must be detei*- 
mined by the antecedent condition of the patient, and by the 
front he prasents to the attack ; and the attention of the mediea 
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man mufii be directed mainly to the early raoognition of any func- 
tional derangemeiDt or complioationp or any indication of failing 
power. 

Precise directions m to food would here b© out of place* Tha 
nourishment will, of course, be liquid and adjust^ to the digestive 
capacity and general condition of the patient, any idioajTicrasy 
being respected. 

SHmulania are rarely necessary, often useful. The rule should 
be to reeerre tbem till they are indicat<Mi by a frequent, small, 
short and weak, or faltering pulse, a dry tongue, refltle^sness, or 
delirium. If the patient sleeps after a little brandy or champagne, 
or if the puke becomes leas frequent and larger, it has done good. \ 
In some exceptional c^uiea a considerable amount of brandy may 
be required, perhaps ten to twelve ounces of spirit, in the twenty- 
four hours, and sometimes brandy given in champagne seems to 
have a better effect than either alone. 

When Blee^eMsnesB is persistent and distressing there need be 
no beaitation in giving morphia hypodermically, beginning with a 
siit^ dose* Morphia is all the more useful if there is delirium. 

In a large proportion of cases it cannot be said that the regular 
ad m i ni^tration of mediciiie of any kind is necessary, but it is usually 
a Qomfortr to the patient and friends to have the feeling that some- 
thing is being done. Simple salines, acetate or citrate of ammonia 
and citrate of potash, allay thirst and exercise some influence on 
the coogfa. They are more refreshing when in the form of an 
effervescing mixture. Carbonate of ammonia and bark may be 
added when indicated by a flagging pulse, or one or two grains of 
quinine may be given in the form of tabloid or pill, or dissolved 
in the acid of the effervescing mixture. 

Strychnine is often of very definite service when the cardio- 
vascular system is manifesting an asthenic tendency. It is best 
given hypodermically, in doses of ^ gr. to ^ gr., at intervals of 
from twelve to four or three houis, and it is important to note that 
it may be required early. 

Digitalis has been elevated almost to the level of a specific in 
the treatment of pneumonia, and it may be extremely useful on 
occasion, especially as digitaJin, w^th strychnine hypodermically ; 
but given at all periods of the diseasei and in large dose-s, it is of 
very doubtful value* 

The inhalation of oxygen is attended with striking, but usually 
fugitive, apparent benefit when there is lividity of the countenance 
and blueness of the hps, and it is possihle that it may, with strych- 
nine and stimulants, carry a patient through a very dangerous 
phase of an attack. 
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Dr. Lees advoeatee the application of an ice-hag to the chc 
over the affected lung, and external cold has been found to relieve 
the pain of the associated pleurisy, and lis often said by the patient 
to be grateiiiL Cases have been publbhed in which the ioe-bag 
haa seemed to shorten the attack ; but, for reasons already given, 
nothing can be more difficult than to form a definite opinion on 
this point, and it is not easy to see how the course of the disease, 
of which the inflammation of the lung is a local expression, can bo 
so influenced. A large body of statistics would be needed to 
establlfih the beneficial effects. 

PoulHces were until recently almost universally applied, th^ 
first one or two usually containing mustard so as to redden the 
skin> The practice has its justification in the relief of pleuritic 
pain and of the cough, but a large jacket poultice constantly applied 
soon becomes oppressive, and when changed every three hours 
it is a cause of fatigue and distressing exhaustion. All that is 
valuable in the use of poultices may be retained without the dis- 
advantages attending their too assiduous employment by the 
application of one for throe hours twice in the twenty-four hours* 

Legends are still in circulation of life having been saved in pneu- 
monia by a gigantic bfiat-er, and it is still possible that the medical 
attendant may be pressed to apply a blister. 

Venesection has rightly been banished from the treatment 
pneumonia, but in one particular complication, very rarely me 
with, it may be of the greatest service* This is when early in the 
attack the invasion of the lung is so rapid that the right ventricle 
is unable to cope with the sudden resistance in the pulmonary 
circulation, and is paralysed by over- distension* The patient will 
be cyanosed, unable to speak ^ and scarcely able to breathe ot 
cough I he will be sitting up in bed with his legs over the ed| 
unless prevented, supporting himself on his hands, the veins of thi^ 
neck and temples turgid, the eyes staring, the expression agonize 
and beads of sweat standing on the face and forehead. The pulse 
will be small and short, probably scarcely perceptible, while the 
heart wUl be found beating violently. It is scarcely possible to 
define the heart by percussion, but the right cavities are enormously 
distended, and the contrast between the cardiac impulse and the 
pulse shows that the blood is dammed back in the lungs so that it 
reaches the left ventricle in very inadequate amount. Under such 
circumstances the relief by bleeding is most striking. The pul 
improves as the blood flow^, the breathing is relieved, and wht 
sixteen to twenty ounces have been withdrawn all the distressir 
eyraptoms will have disappeared. 

The same results are not to be expected later, when asthe 
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has become a prominent feature in the symptoms, although, of 
course, there is dilatation of the right heart. 

It has been already stated that delirium is common in the course 
of pneumonia. It usually subsides at the crisis, especially when 
with this there is a long, quiet sleep. But it may persist and become 
more violent, or violent delirium may set in after the crisis. It is 
probably of toxic origin, the source of which may be the exudate 
absorbed into the blood, or it has been attributed to asthenia. The 
remedial measures are nourishment and stimulants, with strychnine 
and digitalin hypodermically. 



A CLINICAL LECTURE ON A CASE OF PNEUMONIA, WITH ABOR- 
TIVE CRISIS AND PREMATURE RESOLUTION, FOLLOWED BY. 
SUPPURATION OF THE BRONCHIAL GLANDS 

Delivered {U St Mary's Hospital 
BriiiBh Medical Joumah 1S98. Vol. I 

Th£ patient, a strong he&lthj boj of 12, waa taken ill on the 
evenmg of December 2, 1897, when he wm sick and felt chilly. 
There was no distinct rigor. Five days before he had played 
in a football match, and two days later had been out in a storm 
to watch the wrecking of the Broadatairs pier. He had a slight 
cold and cough, as also had other boys in the school, but then 
was nothing suggestiye of influenza in the symptomd. The attack 
speedily assumed the charactemtie features of pneumonia* and 
when I saw h im on the 5th» the temperature was 105'', the pulae 
120, the respiration 48* There was a harsh cough, without expec- 
toration, and pain in the right side, but in the abdomen rather than 
in the chest. The physical signs developed slowly, and it was 
only on the morning of this day that Dr, Raven had recognized 
indications of commencing consoBdation of the right base. These 
were more distinct at the time of my visit, and distant tubular 
breathing was also to be heard above the spine of the scapula. 
We were agreed that the case was one of pneumonia, that the attack 
was severe, but that there were no special grounds for anxiety. 
A high temperature in pneumonia is not necessarily a very serious 
matter, especially at the age of 12. The respiration, it is true, 
waa very rapid, and we should like to have had a good crop of 
herpes on the lips, but we saw no reason to apprehend a fatal 
issue* We prognosticated a crisis on about the seventh day^ 
and recovery in due course. On the 7th Dr* Baven reported 
that the right lung was consolidated from top to bottom posteriorly, 
the temperature and symptoms generally remaining much the 
same. So far there was nothing unusual in the coui^e of tlie attack. 
Abortive Crisis, — On the 8th » however, instead of the crisis we 
were expecting, vrith a rapid fall of temperature to normal or sub- 
normal and a general ameHoration in the symptoms, the temperattira 

only fell to 103°^ and the boy, instead of being better, was obvioaslj 
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wcacdd in aQ respecta ; he beoame delirious^ and the puke went 
up to 144, and the redpiratiood to between 60 and 60, 

I was therefore asked to see the patient again, and reached hm 
bedside at Broadstairs about 10 a.m. on the 9th. The boy wa3 
lying on his left side, which was hiB ububI position throughout, 
and although naturally very alert, he took no notice of what wad 
pairing in the room ^ from time to time he made some rambliug 
remark, but when roused he knew me, and estpressed eurpriae at 
seeing me. There was a deep crimson circumscribed flush on 
each cheek, the pulse varied from 130 to 140 and upwards, and 
he was breathing at the rate of 64 times a minute. The temperature 
had just been taken, and was found to be 103°. 

Fremature Ee^uUon, — On proceeding to examine the boy, 
instead of the duIlueBa on percussion which I expected to find, 
there wsa everywhere resonance. At no point was there a trace of 
the consolidation which less than forty-eight hours before had 
involved almost the entire lung. On auscultation, again, atr 
penetrated freely every part of the lung, and neither rhonchus nor 
sibilus nor redux crepitations could be detected anywhere. The 
inspiratory murmur was harsh, and the expiratory murmur was 
distinct. Dr. Eaven confinned these observations, which con- 
trasted in the strongest manner with what he had found only 
the day before. 

Nothing could be more grave than the state of things thus revealed. 
We should expect so striking a deviation from the usual course 
of events in pneumonia to be serious on various d priori grounds, 
and as a matter of experience the patient who m the subject of 
this lecture is the only one whom I have known to survive. HappOy 
such cases are rare. As you are aU well aware, the usual termina- 
tion of pneumonia is by crisis ; the temperature faUs, the puke 
quiets down, the respiration becomefi less frequent, the tongue 
cleans, and a tranquil sleep brings to an end the delirium or stupor, 
the muscular tremor or twitehing, or other evidence of nervous 
prostration or disturbance, which may have supervened ; but 
the crisis relates to symptoms only, not at all to physical signs, 
and while the patient may have all the appearance of convale^enee, 
doilnsss, tubular breathing, and bronchophony are found to be 
as distinct as ever, and a week or ten da3m ^iU be occupied in 
removing the exudation from the air cells. Now whatever view 
we may take of the intimate changes which bring about the crisis, 
whether we attribute it to the death of the pneumococcus or 
to the formation of Bome antito^ciiip or to the completion of some 
process of elimination, the crisis with which we are familiar is 
clearly Nature's method of bringing the disease to an end, and with 
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each day of delay in its appearance anxiety as to the result increaseB, 
Wlien it m postponed beyond the ninth day it may usually be 
concluded that something underlies the pneumonia, such as tubercle 
or septicaemia; but even more serious tl)&n delay of the crisifl 
is an abortive attempt. Nature has made her effort and failed, 
and nothing more is to be expected of the constitution ; but there 
was another obvious source of danger. Two days previously the 
air vesicles of a great part of the lung had been choked t^ith 
exudation which had now entirely disappeared ; It had certainly 
not been expectorated or brought up or swallowed ; it could 
only have been absorbed, and from its character there was 
every reason to fear that it would play the part of a poison in the 
blood. The patient indeed was evidently under the influence of 
a poison. 

It IB not easy to understand aucb rapid absorption, and I make' 
no attempt to explain it, I cannot help thinking, however, that 
the deep and frequent respiration is a factor in the causation. In 
the only other case of the kind in which I have had the opportunity 
of minute and continuous observation there was frequent and de^p 
breathing and incessant loud talking, at first sensible and coherent, 
gradually becoming incoherent. In this case, which was watched 
minutely, the clearing up of the consolidation took place from below 
upwards, redux crepitations and entry of air being first heard at 
the extreme base, first of one lung, then of the other, the pneumonia 
having been double. Both lungs were clear in less than thirty-six 
hours, 

ify^jerpyrexta,— ^The boy, then, lay in the condition of torpor 
with muttering delirium, just described, and a point, which at 
once struck us, and to which I call your attention, was that, while 
the degree of fever explained the frequency of the pulse^ there was 
nothing whatever in the state of the lung or heart to explain the 
inordinate frequency of the breathing, which was at the rate of 
60 to 64 respirations to the minute. Such a departure from the 
normal relation between the pulse and respiration added greatly 
to the gravity of the symptoms. It could only be due to an effect 
of some poison on the nervous system, or^ bb was suggested by the 
sequel and by another case which I have seen, to some irritation 
at the root of the lung. After the examination, as the temperature 
seemed to be rising, it was again taken and found to be 103^8 ^ ; 
baH an hour later it was 104*8,^ upon which the boy was twice freely 
sponged with cold water, and an ice-bag was applied to the bead. 
This had little effect, since in another hour the temperature had 
further risen to 106*6,*^ Upon this the patient was enveloped 
in a dripping sheet, wMch was so disposed as to favour abstraction 
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of heat from every pari of the BUifa<cet and the k oiBture was ooii- 
tinyally renewed by droppingB of ice-cold water from a sponge. The 
temperature was taken in the mouth every few^ minutes, and it 
was fully twenty-five minutes before any Impresaion at all wan 
made on the heat. Of this the fii^t indieation was paling of thfl 

^ flush on the ch^ks, and when this became very decided the wet^ 
sheet was withdrawn, the boyp still naked, being covered by a 
single blanket. He enjoyed the cold application very much, 

land became quite sensible. The temperature fell to about lOS"^ 
for a time, but the wet sheet was Again required three houra later 
for a period of a quarter of an hour. Five grains of quinine were 
given after the first wet pack, and again later in the day. 

There can be little doubt tliat the wet sheet saved the boy*a 
life. He was getting visibly worse in every respect from hour to 
hour, and wbb apparently drifting rapidly into hjrperpyrexia. 

From this time the temperature gradually fell for some days, 
always, however, touching 101^ at some period in the twenty- 
four hours, and there were at time^ oscillations which demanded 
a dose of quinine. The pube remained frequent, and the respira- 
tions maintained a great relative rapidity of about 40. The intellect 
was clear, and the patient took his food well* Cough persisted, 
and the lungs were frequently examined with a view to the detection 
of any morbid conditioo which might have been overlooked, or 
of any new complication which might arise, or of anything which 
might explain the rapid breathing and persistent temperature. 
Duimg the afternoon of the 10th a very scattered, coarse crepitation 
was heard for a moment over the upper part of the right lung 
anteriorly, but it was diamiased by an act of coughing, and from 
time to time aften^ards fugitive signs were detected at different 
points. We had in mind in particular the possibility of an empyema 
imprisoned betw^een the base of the lung and the diaphragm, or 
in the fissure between the lobee of the lung, but no evidence of any 

, ^iich complicatioD presented itself. 

Suppumiionof Bronchial Qlands, — At the end of a week, during 
which there had been apparently a distinct though slow progress 
towards convaJeecence, the temperature rose slightly to 102° and 
102'6 "^^ and the cough became more violent and continuous, but 

[wtbout expectoration, beyond such as was excited by the act of 
oonghing itself, and on December 21 I again saw the patient. By 
this time the paroxysms of coughing were uncontrollable, and 
would go on for two or three houi^ without intermission. No 
linctus gave rehef, and inhalations of piae oil and of hot vapour 
ttith benzoin afforded no alleviation whatever. The cough was 
almost like that of whooping-oough, and from time to time provoked 
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YomitiBg* Ab attempt was finally made to quiet It by inkalatiosi 
of chloroform, but nothing short of complete anaeathesia auMced 
to cut short the paroxysms. There was then an interval of quiet 
sleep, and the cough did not reour for some hours. It was obserred 
that talking, eating, and turning on the right side provoked attacks. 

There could be no doubt as to the significance of a cough of such 
a character; it could only be due to enlarged bronchial glands. 
Irritation and inflammation of the glands at the root of the lung 
had obviously been set up by the material absorbed from the air 
vesicles* The lymphatics had thus been one channel by which 
the exudation had been removed. 

Small doses of iodide of potassium wer^ given, in the hope of| 
reducing the size of the glands, and the cough was quieted as far 
as possible by an opiate and bromide linctus and by inlialationi 
of vapour with tinct. benzoin and succus conii, or of pine oil, or from 
time to time of chloroform. On the 23rd a chill, scarcely amounting 
to a rigor^ and a sudden rise of the temperature to 104-2°, announced 
suppuration. This could scarcely be elsewhere than in one of 
these enlarged and in:flamed bronchial glands, and unmistakable 
evidence waa furnished of pressure upon the root of the lung by 
imperfect entry of air into the right lung generally, with distant 
tubular breathing in the first space near the sternum, and slight 
impairment of resonance in the right interscapular space about 
the level of the spine of the scapula. On the 24th, when I again 
saw the patient, it was further found that the heart was considerably 
displaced to the lef t> The apex-beat was outside the anterior axillary 
line, and unduly high. Next day it was as far out as the mid- 
axilla^ line, and about the level of the nipple, and the upper line 
of dullness ran along the second space. These physical signs raised 
the question of acute general dilatation of the heart and of effusion 
into the pericardium, but the apex-beat and right ventricle impulse 
were too definite and the sounds too distinct and too nearly normal 
for either of these conditions. There was, moreover, no duUneea 
to the right of the sternum, and the heart sounds were scarcely 
audible outside its right border. The heart was evidently carried 
bodily to the left, and as there was no fluid in the right pleural/ 
cavity, either free or encysted between the diaphragm and the 
base of the lung, the only assignable cause was swelling of the medi* 
astinumf possibly an abscess there* Corroborative evidence of 
mediastinal implication was present in conduction of the tracheal 
breath sounds to the manubrium, especially over its right halft 
but there was no pressure on the vena cava, the veins of the neck 
not being full. J 

The outlook at this stage of the case had again become ve^ 
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imcertaio. Hiere could now be no doubt tbat atippuration liad 
taken place in the mediastinum. We could be practically certain 
that it had started in a bronchial gland at the root of the lung, 
bat there was reaaon to fear that it might have extended into the 
connective tissue of the mediastinum. Everything depended on 
the outlet which the matter might make for itself. We hoped 
it might be into a bronchial tube, but we could not be sure of 
this, even if the absoess had formed in a gland, A mediaatinal 
abscess properly speaking could only be expected to open into the 
pleural cavity, and that after a long and trying period of suppurative 
fever. 

Happily on Bec^nber 25 a small quantity of pus suddenly 
appeared in the scanty colourless expectoration, which was all that 
bad hitherto been seen, and soon afterwards a siogle streak of blood. 
The amount could not have been anything like a drachm, but its 
escape was followed by a temporary amelioration of the symptoms ; 
for three days the temperature did not exceed 10r4°, and the cough 
became much less violent and the respirations less frequent. The 
temperature, however, again rose to 102*6° and had a suppurative 
character, and there were profuse night sweats. The displacement 
of the heart was unchanged, so that the menace of perforation of 
a mediastinal abscess into the pleural cavity was not entirely with- 
drawn. In view of this contingency, the boy's condition now 
permitting of the journey to London, he was brought up from 
Broadstairs by Dr^ Raven on December 29, There was now dullness 
at the right base posteriorly more than half-way up to the angle 
of the scapula and round the lateral aspects of the chest, with absence 
of breath sounds, impairment of vocal resonance, and extinction 
of vocal vibration ; there was, in fact, for the hrst time, fluid in 
the pleural cavity. This seemed like a preparation for rupture 
of a mediastinal abscess in this direction, and I rather welcomed the 
appi^rance of this fluid, flrst because I had in a previous case of 
abscess in the mediastinum known serous effusion, seen to be such 
when withdrai^ia by aspiration, to prec^e the penetration of pus 
into the cavity ; secondly, because I thought the fluid might 
dilute the pus and diminish the irritation of the pleura which it 
would set up. 

The anticipation based on the appearance of pleural efifusion 
was, however, never realised. A second expectoration of a small 
quantity of pus took place on December SI , but after this the fever 
waa rather higher, and the oscillations and perspirations more 
marked^ tiU on January 4 another and more copious expectoration 
of pus took place* It was not preceded by cough, but came on 
after a sUght effort, a^d so suddenly that the first outburst could not 
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be collected. From what I saw I estimated the amount to have 
been 3 or 4 drachms. Considerable coughing followed the appear- 
ance of the pus for the rest of the day. 

There had been improvement from the time of the first expectora- 
tion of pus ; it continued steadily and more rapidly after the final 
discharge. The temperature speedily fell to the normal level or below 
it, and the perspirations entirely ceased. The boy got up for the 
first time on January 8 and left for the country on January 24, 
not, of course, very strong, but otherwise apparently well. The 
heart had not regained its normal position, and the second sound 
was reduplicated, and there was still a zone of dullness round the 
base of the lung. 

The improvement has continued. Dr. Walter Broadbent reported 
on January 28 the apex-beat to be 1 inch outside the nipple line, 
and the second sound to be reduplicated at the base. A week 
later the apex was only | inch outside the nipple, and the aortic 
and pulmonic second sounds were synchronous. On February 15 
the heart had practically regained its normal position in the chest ; 
tracheal breathing was no longer heard over the manubrium, and 
all that remained at the base of the right lung was a scarcely recog- 
nizable impairment of resonance and of respiratory murmur. 
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From The Practiiioner for Febraary, 1905 

A FORM of empyema^ which has not received adequate attentioti is 
where an accumulation of pus is imprisoned in the fissure between 
the lobes of the lung. It receives only a brief mention in Dr* 
West's excellent treatise on diseases of the lungs, in which it is 
said to be difficult of diagnosis, and I am not aware that it has 
reoelTed much notice in any work. 

I have seen eeveral cases in which I have formed the opinion 
that this condition ejdsted, but only two in which the opportunity 
hafi been afforded of verifying the diagnosis by operation* I 
did not meet with an example in the post-mortem room during 
my active connexion with St, Mary's Hospital, but before proving 
fatal an empyema in .the interlobar fissure would probably make 
its way into the general pleural cavity. Possibly interlobar empy- 
ema will be found to be more frequent than is apparent at present, 
when attention has been called to the condition and it is carefully 
sought for, as has happened in so many other forms of disease- 
In one case in which I came to the conclusion that there wm 
empyema between the upper and lower lobe of the left lung, the 
pus made its way to the surface above and just outside the mamma, 
and the patient made a good recovery. In another, on the right 
side there was sudden purulent effusion into the pleural cavity, 
and the usual operation was performed. I was not present, and 
had not the opportunity of w^atching the case afterwards. In 
several the pus has burst into a bronchug. It will be seen, on 
reflection, that this last mode of termination is not an unlikely 
one» It may almost indeed be inferred that when an empyema 
is discharged through a bronchus, without the occurrence of pneumo- 
thorax, it has been localized In the fissure^ Aa fluid accumulates 
fal the pleural cavity the lung shrinks and retreats before it, 
first from the removal of the negative pressure, later from the, 
actual pressure of the fluids till ultimately it is flatt'cned around 
its root against the mediastinum* It is difficult to see how the 
fluid Goold gain access to a bronchus under this condition. Adhe- 
sions, bou'ever, or solidification might prevent the coUapse of 
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the lung, or the perforation may take place from within outwardflJ 
from a caTity, or by a process of tilcerafciou, but the aperture 
which allowed the exit of the pus would probably pennit of entry 
of air giving rise to pyo*pneumo-thorax* I 

When the pus is imprisoned between the lobes of the lung» ail 
it accumiilateB it will tend to spht the fissure in the direction of l 
the root of the lung, where it would obtain ready access to the 
primary diTisions of the main bronchus* 

One of the cases in which the pus was evacuated by operation 
I watched with Dr. Hector Mackenzie* It was that of a gentleman 
neaping the age of 60, tall, muscular, and rather stout. He had 
had an attack of influenza, attended with some inflammatoiy 
affection of an indefinite character of the right lung. He recovered, 
but some weeks later had a relapse, with return of trouble in the 
right lung. Very soon the general symptoms pomted to empyema, 
but there was no such dullness on percussion over the lower part 
of the cheat as to indicate the presence of fluid, and exploratory 
aspiration, which had been practised at different points during 
my absence from town, gave negative results. The evidence 
on which the diagnosis was ultimately arrived at waa that the 
physical signs, slight impairment of resonance and imperfect 
entiy of air, varied from day to day, and, more particularly, that 
they shifted from the upper to the lower lobe and back from the 
lower to the upper in a remaj^kable way. It was inferred that 
there was probably an empyema between the lobes which pre^eed 
upwards or downwards, according to the position in which the 
patient lay. Careful search was therefore made along the cooibq 
of the two fissures between the middle and upper and the middle 
and lower lobee, but no definite dullness could be made out* Dullness 
was, however, found behind above the spine of the scapula, and 
from this spot towards the axilla. At length the dullness could 
be recognized near the apex of the axilla by Dr. Hector Mackenzie 
and myself, and Mr. Makins was asked to operate. A trocar 
was passed upwards and inwards, with a ahght direction back- 
wards at the point where dullness was present near the apex 
of the axilla ; pus wajs found, and Mr. Makins resected a piece of 
rib — no easy matter in this situation — more than half a pint of 
pus escaped » and a tube was introduced. The progress of the case 
was extremely good. The drainage tube was extruded with 
unusual rapidity, and somewhat to our alarm, aa the prospect 
of having to go in search of pus left bc^ilnd in the recess^ of a deep 
axilla was formidable. The explanation, however, was that 
the abscess cavity, having permeable lung above and below, wm 
speedily obliterated. - 
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He other case I saw with my old pupil and friend, Dr. Liston, 
L of Tewkeabury, and I wiU let him tell the story of the case in his 
f own words* 

C. T.J schoolboy, aet. 10. 

Firit seen* December 21 ^ 1902^ with rigore and high temperature, 
WeU' marked sigtm of croupous pneumonia in left lung on 22nd, 

History of influenza at ichool commencing a fortnight before 
and apparent recovery. 

The pneumonia invaded the left base first and gradually spread 

to the apej^ ; there was a crisis on the ninth day. Temperature 

remained normal for one day only, and then aasumed a suppura- 

I tion type* The physical signs now began to vary in a capricious 

I manner from day to day as regards auflcnltation, but there waa a 

f steady displacement of the heart to the right. 

Three attempts at aspiration were made without result, on© 

m the left eighth interspace in the anterior axillary line, one in 

the mid-axilla, and one just below the inferior angle of the scapula* 

The first attempt was made on December 26, on which day there 

k waa absolute dullness of the whole left base up to the angle of the 

scapula, coraplete absence of vocal fremitus and marked oegophony. 

The puncture was made with a medium-sized trocar of Potain's 

aspirator just below the angle of scapula. 

Ab the very marked displacement of the heart continued, with 

I great dyspnoea and suppuration chart, two further punctures were 

made on January 10, both in the eighth inteiBpace, one in anterior 

axillary line, the other in mid-axilla. Nothing was dra\%Ti off* 

On the II th a marked area of resonance was noticed in the left 

• base, especially in &ont, and the left apex waa absolutely dull, 

*''with no breath sounds or vocal fremitus or reeonance down to the 

fourth rib, J 

Sir W. Broadbent saw the patient on the 13th* ■ 

Under his direction an exploratory puncture was made high 

I up, the trocar entering the thorax in the anterior axillary hne 

r just below the lower border of the pectoralis major, with the arm 

held out at right angles to the body. Pus was immediately struck, 

and about one pint there and then drawn off ; an incision was 

made in the site of the puncture, and a short large tube inserted. 

The chart remained one of suppuration until the 26th, when the 

tube was removed, the sinus dilated with sinus forceps, and a huge 

coUeetion of sloughs removed ; a tube of larger calibre was then 

inserted. 

The temperature now remained normal until the night of 
I February 11, when the tube was out and could not be returned, 
[t^nd the temperature was lD2'4i An anaesthetic was administered 
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the opening again enlarged, and tube re-inserted. The temperature 
came down to normal and remained so. 

On March 11 the tube was discontinued as the discharge was 
clear glairy fluid, and patient's recovery was uneventful. He was 
out on April 14. 

His physical signs are now (July) practically normal, his entry 
of air being good all over, and his heart area normal in extent 
and position. 

The fluctuations in the auscultatory physical signs men- 
tioned by Dr. liston, when carefully gone into, had a sufficient 
resemblance to those described in the first case to warrant the 
conclusion that there was fluid in the fissure exercising pressure 
upwards and downwards. Finally, the amount was so large that 
both upper and lower lobes were consolidated by. compression. 



SOME PODTTS Df THE CLINICAL HISTORY OF EFFUSION INTO 
THE PLEURAL CAVITY 

Medical Society's Proceedings, 1881 

l^B signs mdioati¥e of effmion into the plearal cavity are well 
known and easy of recognition, but a brief enumeration of them 
m neoessory for the purpose of this eommuiiication. 

Physical signs. — When one aide of the chest is full of fluid and 
the lung is eompreesed int^ a small compact mass lying against the 
mediastinum f there is absolute duUneea on percussion, with entire 
ab§eiiC3e of respiratory murmur, diminiehed vocal resonance, and 
esxtinction of vocal vibration. There is usually tubular breathing 
befbweeii the scapula (about the level of its spinous process) and the 
spin^ column, which is gradually lost aa the ear or stethoscope 
recedes from this part, though it is often distinctly audible under 
the clavicle. Round the base of the lung, from front to back, 
there 18 UBuaOy silence. There wiU be more or less evidence of 
dkplacement of the mediastinum, heart, and diaphragm. The 
aSected side of the chest may bulge a Uttle, and give increased 
oomparative measurement, but this is not so significant as the 
diminished movement in respiration. Such movement as may 
be observed will be upwards rather than expansile. 

In estimating the significance of tb^e deviations from the 
physical signs afforded by healthy lung, it is necessary to bear in 
mind that they are not simply the effects of the interpiosition of 
so much fiuid between the lung and the chest- wall, but also of 
the effacement of the Inng as a sound- yielding organ. There 
can be no respiratory murmur when the lobules and bronchiae 
are so compressed that no air enteiB them, and there can be no 
to»and-fro movement of air in the larger tubes to give rise to tubular 
or bronchial breathing ; these tubes, again, are open for a very 
short, distance, and cannot, therefore, conduct to the chest- wall 
consonant vibrations, respiratoiy or vocal, transmitted along 
the bronchial ramifications from the larynx or trach^i. 

Dullness,— J£ we have the opportunity of watching the gradual ao- 
kcumulation of fluid in the pleural cavity the necessity of taking into 
^deration the lung m well as the fluid becomes still more evident. 
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The line of dullness, though it changes with the position of the 
patient, is not level either in the erect or in the recumbent position, 
BB we find it, for example, in hydro-pneumothorax. Ilie lung 
does not only float, it also shrinks towards the root, the effect 
of which is moat evident in the most distant part, that is, the base 
ajid the convex surface lying against the lateral aspect of the chest. 
When, therefore, the chest is partially full of fluid the line of its 
upper limit is curved* In the erect position it rises in a parabohc 
form on the axillary aspect ; in the recumbent posture the line 
is concave upwards and forwards, and the dullness, especially on 
the right side, extends further forwards along the base than the 
fluid could well rise, the explanation being that the thin edge of 
the lung is withdrawn from between the arch of the diaphragm 
and the che«t-waU, 

As the fluid rises the voeal resoimnce and vibration are usually 
exaggerated over that part of the chest- wall with which the lung 
is still in contact, and when the chest is nearly full, so that the only 
resonant area in the recumbent position is a small patch below 
the clavicle, the resonance here is curiously tympanitic in character, 

Brejath sounds, — Sometimes when the pleural cavity is apparently 
quite full of fluid, the dullness on percussion being absolute and 
general and the vocal vibration extinguished, r^piratory murmD 
can be heard on the posterior aspect of this side of the chest, mc 
distinctly at a short distance from the spine, but conducted rouxi 
towards the axillary surface. This may possibly be due to adhe- 
sions, but this is extremely rare, and far more commonly the 
respiratory murmur heard is produced in the other lung and 
transmitted through the tense mediastinum to the fluid, and by 
it conducted to the cheet-wall* In children it is the rule that the 
respiratory sounds, especially rhonchi of the lung in action, a^ 
heard all over the aide of the chest w^hich is filled w^ith fluid, 
mention this because I have known an eminent physician direct 
the puncture to be made at a disadvantageous part, in order to 
avoid adh^ions presumed to exist an account of respiratory murmur. 
If there are adhesions, either they will bind the lung so closely 
to the ch^t-wall that resonance will persist, or this not being th 
case, the lung will be so far compressed that air does not enter ; 
cannot therefore produce vesicular breath sounds. The only" 
evidence upon w^hich respiratory sounds of vesicular or lobular 
origin audible over the side of a cheat full of fluid could be admitted 
to be produced in the compressed lung, would be the presence 
elements, such as fine crepitation, absent over the sound lung. 

In the account just given of the physical signs indicative of 
effusion into the pleural cavity it haa been carefully stated 
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they ure present when the lung recedes, first by ita o^^ eleaticity 
and later under the pressure of the advancing fluid, ujitjl it is 
compressed against the posterior mediastinum. But the lung 
doea not always so recede; sometimes it is held by adlaesions, 
more frequently it is prevented from shrinking by consolidation 
more or leaa complete, or by congestion » and then, instead of being 
compressed into a small compass around its root, the lung is im- 
mersed more or less deeply in the fluid. We should expect this 
to modify the physical signs, and this is the case. 

For many yeai^ I have noted the fact that, in some cases of 
elusion into the pleural cavity, instead of silence or at the most 
feeble aod distant tubular breathing below the scapula posteriorly 
and round the lateral aspect of the chest to the front, as is the rule, 
hud hroiichiaX breaihing is heard all over the affected side of the 
chest. I have had from time to time the opportunity of seeing 
post-mortem examinations in which this had been observed, but 
without reaching a satisfactory explanation of the variations from 
the more usual absence of respiratory sounds. My ideas, however, 
on the significance of persistent general loud bronchial breathing 
in the presence of extmsive pleural effusion were cleared up only 
by M* Potain, from whom I leamt that it is indicative of imperfect 
aQ&pse of the lung. 

The chief point, then, to which I desire to call attention is that, 
while the ordinary signs of effusion into the pleural cavity, dullness 
on percussion^ extinction of vocal fremitus, diminution of vocal 
^nance, and limitation of bronchial breathing to the region 
M the root of the lung, show that the lung retreats and shrinks 
before the fluid, loud tubular breath sounds at the base of the 
lung posteriorly and over the lateral and anterior aspect of the 
chest show that the lung has ntjt entirely retreated, but that it 
retains a certain volume and is more or l^s deeply immersed in 
the fluid. It will be seen at once that the conditions are exactly 

ah as will explain the conduction of bronchial breathing and of 
the voice to the surface of the chest. The lung, not having collapsed » 
is nowhere very far removed from the chest- wall, the bronchial 
tabeSp moreover, remain patent, and the lung substance around 
them has lost its spongy texture and is solidified — all circumstanees 
which favour transmission outwards of sonorous vibrations. These 
conditions have other consequences ; it is wh^n they are present 
that aegophony is heard most distinctly and over the largest 
area ; the thin layer of fluid between the lung and chests wall, 
which, by intercepting some vibrations and transmitting others, 
giv^ rise to this modiiication of the vocal resonance, and which 
can only exist temporarily at an early stage of the affection when the 
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lung Bhrinks pari pasBU with the rise of the effueion, may persist loi 
when the lung is large and consolidated. In some of these 
there may even be a degree of vocal vibration at a period when the 
amount of fluid effused iB sufficient to give dullness on percussion 
over the entire lung* 

ParamnttMs. — This question of the condition of the lung in efiusion 
into the pleural cavil^ has a dlr^t practical interest, A moment's re- 
flection shows that when the lung ia large and consolidated and deeply 
immersed in the fluid paracentesis is likely to be of compamtively 
little service, and this for two reasons ; there is in the first place 
comparatively httle fluid to remove, and in the next the removal 
of the fluid leaves untouched what is probably the primary and 
more important condition, the consolidation of the lung. A third 
reason for not performing this operation is that experience haa 
shown that these are the cases which often speedily get well 
without it. The first statement that there is no great amount 
of fluid to be removed in the circumstances described was illua- 
trated by a case recently under my care in St. Mary's Hospital, 
in which this condition existed, and in which nevertheless it waa 
found necessary to tap the chest on account of urgent and increasing 
dyspnoea; only 30 oz. of bloody fluid could be obtained by t] 
aspirator from a very large-chested man, although the suotii 
power employed was greater than I consider to be advisable. 

For some time I have been led by these considerations to put 
oQ paracentests in these eases as long as possible, and I have found 
that they belong to one of two classes, the serious and dangerous 
on the one hand, the very favourable on the other. The cffuBions 
into the pleural cavity, common in kidney disease, are often accom- 
panied by congestion and partial consohdation of the lung, which 
prevent it from collapsing ; so again are effusions which rapidly 
become purulent, and this is especially the cose in the early stage 
of acute empyema in children. Setting aside these cases, however, 
which are easily recognized, the signs indicative of a large con- 
gested lung deeply immersed in the fluid are prognostic of rapid 
absorption. I have now seen this in a sufficient number of in- 
stances to enable me to predict with considerable confidence the 
recovery of the patient without paracentesis and in a compara- 
tively short time. 

In watching these cases I have usuaUy observed that one of the 
first steps towards recovery has been a rather sudden disappearance 
of the tubular breathing, and the substitution of the more ordinary 
signs of simple elusion, so that more than once on proposing 
demonstrate the condition to students I have found it gone, 
there is no return of resonance at any part it is probable that 
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oQQgested long has relieved itself by diffusion of serum into the 
pieoiBl cmvity, and that the amount of fluid here is actually increased. 
Hie fact that the presence or absence of loud and difitinct bron- 
ehiaJ breathing over all parts of a pleural cavity full of fluid and 
o^ecimlly over those parts most remote from the root of the 
fauig» has an important bearing on the prognosiB of the result, 
aod on the employinent or not of paracentesis, removes this sign 
from the category of useless diagnostic refinements, and, indeed, I 
do not admit that any diagnostic refiBcmentB are useless. The 
habit of realizing as minutely as possible the condition of diseaied 
origans, which is a statement in other words of what m meant bj 
iiio0ly of diagnosis, cannot fail to be of service. I will only add that 
the significance of the sign referred to only becomes definite when 
tbedulln^s on percussion extends over the entire half of the chest ; 
ibular breath sounds are heard over a great part of the affected j 
^•idewheD the pleural cavity is only partially full of fluid. 

RuUm for Paracentesis, — It may be well, in conclusion, to stata 
^briefly the rules which, speaking generally, guide me in recom- 
oending the performance of paracenteais, although they do not 
diHer from those usually laid down. 

* In the abt^ence of urgent symptoms I do not interfere until the 
chest is full of fluid — i,e. till the dullness is universal over the affected 
ie, with evident displacement of the mediastinum ; and when this 
3tidition has been reached, or when it is found to exist, I usually 
wait a few days, in some cases ten days or a fortnight, unl^s the 
laid ii still on the increase, in order to afford an opportunity fof 
ibeorptlon, I delay longer when, from the presence of tubular sounds 
over the entire half of the cheat, I conclude that the lung is consolid- 
ated ; because, as I have explained, there is less fluid to be removed 
and because it is usually quickly absorbed. 
When there are urgent symptoms » such m dyspnoea, either con^ 
its or induced by very slight exertion, or Looming on in paroX3mms 
without assignable cause, there should be no delay in withdrai^ing 
the fluid* We should not wait, even if the pleural cavity is not full. 
Sometimes the fluid is limited by adhesions, and the upper 
of the cbest on the affected side may bD resonant, while at the 
time the heart and the mediastinum are displaced, and the 
is greatly impeded by pressure. Or there may be disease 
the heart, and the fluid, though not in such quantity as to be of 
a source of danger, or even of inconvenience^ may add fatally 
the heart's difficulties. In kidney disease, again, it may be 
aiy^or, at any rate, very useful^to tap the chest before it 
is full- Dyspnoea constitutes an emergency which overrides 



,j^ 



102 EFFUSION INTO THE PLEURAL CAVITY 

nearly all other considerations. Bronchitis or congestion of the 
opposite lung, again, must be held to constitute an urgent symptom, 
caUing for the removal of the fluid earlier than might otherwise 
have been deemed necessary, especially when there is violent cough 
and blood-streaked expectoration. I recommend tapping early 
when the patient is phthisical, unless it is the afifected lung which 
is compressed by fluid. There is some reason to believe that compres- 
sion for a length of time checks, if it does not arrest, disease in the 
lung ; and I may remind you, although it is not a parallel case, 
that in acute tuberculosis if one lung is compressed by fluid it 
escapes. I recommend early tapping, again, in old people. On 
the other hand in children it is better to wait for a short time ; 
if the case is not one of empyema, the fluid \idll probably be 
absorbed. 

The spot to be selected for the puncture is the eighth space in a 
line with the angle of the scapula. We should never try to remove 
the whole of the fluid ; this is impossible and unnecessary, and the 
attempt to effect it would do harm. A greater proportion can 
usually be withdrawn without distress when the effusion is compara- 
tively recent than when the chest has been full for some time. In 
the latter case frequent partial emptyings are to be preferred. In 
the case of a young man, aged 26, in whom the left half of the 
chest was known to have contained fluid for six months, 48 oz. were 
withdrawn by aspiration at the first tapping, three days later 24 oz., 
ten days after this 18 oz., the patient recovering fair expansion 
of the lung. As a contrast to this I may mention the case of a 
man, aged 76, who was admitted into the hospital on September 
24, 1875, aspirated to the amount of five pints on October 6, and 
discharged well on October 17. 



CLWICAL iECTUFE ON A CASE OF HYDATIDS OF THE RIGHT 
LUNG SIMULATING PNEUMOTHORAX. 

Lancet, 1878. Vol. II 

^XHTLIMEN, — A clinical lecture ia most useful when the subject 
a ease such as you are likely to meet with from time to time in 
your every-day work. Cases such as that I have to bring before 
you ta*day are rare, and you may never see another like it ; but 
some of you have followed it with so much interest that I am 
sara it will not be unprofitable to put into form the lessons we 
have together learnt from it* I should have prefeiTed taking, 
first, two cases of effusion into the pleural cavity which we have 
watched, one of which has been treated by aspiration^ the other 
without ; so as to have taken you from a simple and common form 
of disease to one which is rarely met with, and whose symptoms 
and signs constitute a highly complex problem. Our patient, 
however, is dead ; and it is better to study the ca«e while it is fresh 
in our recollection, and we have not to depend entirely on notes, 
which, full and accurate as they are in Mr. Tucker's record, cannot, 

■iome weeks hence, give us the vivid picture now present to our 

^tninds of the poor suffering girl w'ho has been the object of so much 

real anxiety to those of you under whose immediate care she waa. 

First of all, let us look at the lungs and liver, which are here 

for inspection ; they are the only parts with w hich we need concern 

ourselves. 

The Uffer is rather large, weighing 4 lb. 6 oz. The upper surface 
of the right lobe was firmly adherent to the diaphragm at its pos^ 

I tenor part, and a piece of the diaphragm, roughly circular in 

'shape and about two inches in diameter, remains attached to the 
liver, having been cut away to avoid tearing the organ. This 
marks tlie situation of a subjacent hydatid cyst, of about the size 
of an orange. There is nothing remarkable about it, and the 
^nly particular I need mention is that it contained only two or 

^Ihree small secondary cysts. 

The right Imig was firmly adherent to the walls of the pleural 
eavity at every part. The pleura over a great part of the surface 

l-was thickened and red, but the surface which had rested on the 
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diaphragm was thlDkly coated with ourdy, yeUow pus. which had 
formed a localized empyema here about half an inch deep, and 
exudation of the same character extended upwardB on the costal 
aspect for a ahort distance, averaging about an inch from the 
base of the lung. These particulars are le^ consplcuouB now 
that the parts have been kept for a few days, but the substance of 
the lung is seen to present an enormous cairity, large enough to 
contain a foetal head or a pair of ^ts, and m this the thick, white 
gelatinous wall of a hydatid cyat» which had originally excavated 
and illed the cavity, but which was found after death l3ring collapsed 
within it, together with muco-purulent matter, and broken-down 
cheesy material. Its internal surface presents a number of nodules, 
and it contained a few loose daughter cysts. Water iujected 
into the bronchial tube entered the cavity freely by numerous small 
apertures. 

The situation and relation of the cavity are of considerable 
inter^t. Above it there is a portion of the apex of the lung, about 
an inch in thlckne^, condensed a little, but containing air. At 
a part wluch we may suppose to have been about the level of the 
fourth ribj all lung^structure had disappeared except near the 
root, and the walls of the cavity all round the thoracic parietea 
consist of little more than tliickened pleura. Down the mediastinal 
aspect behind the root^ was a cushion of lung little damaged, and 
at the base there was a certain amount of lung-substance, but 
this was consolidated by long -standing pressure and recent inflamma- 
tion. The cyst- wall touched the diaphragm over an area of about^ 
two square inches near the posterior border. I 

The other lung was normal in structure, but the bronchial tubes 
were Med with frothy mucus, and the lining membrane was deeply 
stained, A small hydatid membr€tne also was found impacted in 
the bronchos, carried thither no doubt by an inspiratory curren^ 
of air. I 

We shall see how these pathological conditions explain the 
symptoms obser^^ed during life. 

The patient, a girl aged nineteen (I am now making use of Mr. 
Tucker's excellent notes) was admitted into the hospital on Septem^ 
ber 19. The family history was good ; her personal history freol 
from attacks of serious disease, and from evidences of weakly orj 
damaged constitution. Two months previously, how^ever, she' 
had pain in the chest and right side between tjje shoulders ; she had 
also for six weeks been suffering from diarrhoea, and had been in 
the country for a fortnight on account of it, but her strength did 
not appear to have been greatly affected. Indeed, judging from 
her appearance, she must have been the picture of health ap to — 
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the tamo of the presant illnees. Her face and limbs were round and 
Ml, and her colour was good. Nme daj^ before her admJBsion 
—i.e. September 10— «he*felt something give way in her chest or 
epigastrium while she was carrying a child, and had ju»t run upstairs 
with it in her arms. She thinks she was insensible for two or three 
minutes. She had to take to iier bed at once, and had been confined 
there ever Bmoe^ except for an hour or two occasionally. During 
these nine days she had severe pain in the chest, vomited frequently, 
was unable to keep food in the stomach, and had diarrhoea ; she 
saffered also from severe headache, sleeplessness » and feverishness. 
On her admi^ion, the above, with the exception of the vomit* 
ing, were the symptoms complained of, and she was seen to be 
sy.ferii^ from dyspnoea. The temperature was 102-6° in the 
evening, 101^8^ next mornmg ; pulse 120 ; respiration 38. 

When I fbrst saw her on the 20th I was at once struck by the 
aspect of distress and by the frequent breathing; and on the 
chest Mkd abdomen being exposed it was at once seen that the 
breathing was exclumyely thoracic ; the diaphragmatic movements 
were r^trieted, so that the abdomen was almost passive during 
respiration, while the expansion of the thorax was excessive. That 
this was not due to peritonitis was evident from the absence of 
tmdjbmeaa and the supple and natural feel of the abdomen generally. 
The right hypochondrium^ however, and the epigastrium were 
indicated by the patient as the seats of severe pain, and there was 
great tenderness on pressure here and across the abdomen at this 
level to the left hypochondrium, so that the size of the liver and 
spleen could not be estimated by palpation. The right side of the 
chest was in pain, and its movement scarcely so free as that of the 
left. Over the left lung the resonance wels normal and the respira- 
tory murmur greatly exaggerated, suggesting at once the idea that 
this lung was compensating for deficient respiration elsewhere 
and doing the work of both. On the r^ht side, over the front 
of the chest, the percussion*note was pecuhar, and the respiratory 
murmur was wanting ; posteriorly the resonance was of a lower 
pitch above the spine of the scapula than on the left side, while 
below this level there was dullness. There was little entry of air 
over the dull area, and at the lower part scanty coarse crepitation 
waa heafll. The vocal resonance wbm exaggerated. 

We may interrupt the relation of the ease for a moment to say 
how far we were able to carry the diagnosis at this period. We 
set aside definitely enteric fever, which had been mentioned when 
the patient was brought to the hospital, on account, no doubt, 
ol the diarrhoea and abdominal tenderness, though spots also had 
been found, and the tongue wis suggestive of this disease. We 
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excluded also pneumDnia : the aeute symptoms had lasted too 
long ; there was too much pain, and it left unexplained the thoracic 
respiration and many of the physical signs. Diaphragmatic pleu- 
Tmy, again, though it was obviously present, causing the breathing 
to be thoracic, was inadequate to account for the whole of the 
phenomena. Pneumothorax, with consecutive pleurisy, suggeated 
itself, but the resonance, though pecuhar, wbb not tympanitic, 
and a tap on the chest-wall while the stethoscope was applied at 
another point did not give the characteristic ring. When the 
back of the chest wns examined the dullness below^ the scapula, 
and especially the pi^^enee of distinct though scanty crepitation 
at the base of the lung posteriorly seemed to exclude pneumo- 
thorax, and prevented further teste from being applied, as the 
crepitation showed that the lung was in contact with the chest-wall 
at a part from which it would, unless held do w^n by adhesions, be far 
removed were the pleural cavity full of air. All we could say 
then was that the disease was in the right lung, that it was acutely 
inflammatory, and that the inflammation involved the diaphragm 
and perhaps the peritoneum at the upper part of the abdomen<_^ 
A grave prognosis was given. 

For the next two days the patient had less pain and felt better 
The pulse on the 23rd had come down to 108, and the respiratioij 
to 29 ; the temperature, however, waa high, especially at night," 
103^ F. and 1045^ ; in the morning faUing to 100" 4*^ and 100-8.*^ 
It waa found that she could lie more comfortably on the rigt 
side than on the left, but that she had ma^t pain when lying oil 
her back. It is the rule in acute painful inilamraation in one 
half of the chest that the patient can lie more comfortably on 
the affected side than on the other, as the weight of the body restrains 
the movements w^hich give rise to pain, and free play is left to 
the healthy lung. Usually, however, the recumbent position is 
also com fort able, and the sufferer hes alternately on the back and 
on the affected side. In this respect, therefore, there was something 
exceptional. 

On the evening of the 23rd she was very much worse ; the pain 
in the right side w^as most acute ; the pulse rate was 160 ; tho 
respiration 60 per minute, and short and catching. 

I was called to her on the evening of the 24th, having been out 
of town in the meantime, and found the anxiety of my resident 
only too fully justified. More severe suffering could scarcely be 
witneased, and the extremely frequent and weak pulse and the 
rapid catching breathing indicated imminent danger. An examin*^ 
tion made now revealed nothing new in the abdomen, which, 
before, took little or no part in the respiratory movements, so tl 
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respiration was altogether thoracic. The left liing waa doing supple- 
mentary work, and its respiratory murmur was greatly exaggerated. 
Over the front of the right lung the resonance was excessive, without 
being markedly tympanitic, down as far as the fifth rib, where 
tbeie was an abrupt transition to absolute dullness ; nothing definite 
was made out by auscultation j there was certainly no respiratory 
izttirmar^ but no distinct abnormal sounds wera present, while 
the loud breath sounds from the other lung were heard. Tlie apex 
of the heart, waa displaced to the left of the nianima, where it 
oofUd be felt beating violently. When the patient was raised into 
the sitting posture, the level of dullnef^ on the anterior aspect w^as 
found to rise about an inch. A minute examination was not justifi- 
able in the patient*s condition, and after ascertaining that there 
wns dullness and silence over the lower part of the right thorax 
|Ki^teriorly, att-ention was directed simply to tlie application of 
a t«8t for pneumothorax, the pressence of which had been suggested 
by the signs already enumerated. The ear or sti?tho8cope was 
applied to the back of the chest about the mid-scapular level, and 
ttt a corresponding point anteriorly a coin was pressed against 
the thoracic wall and slightly struck by the edge of another. The 
Kound rang through the chest, and it was almost as if the ear were 
against a gallon jar wliich had received a smart tJip. The peculiar 
ring w^as recognized by the least practised e^r, and tlie chtlerence 
on the two sides was unmiatakablc. Here apparently was an 
ejtplanatian of the w^hole of the phenomena. When the Budden 
pain and sensation as if something had given way were felt, after 
lujrriedly carrying a child upvstairs, rupture of the lung had occurred, 
probably at some point previously diseased, and air had escaped 
into the pleural cavity. On this there had been pleurisy with form- 
ation of pus, and the condition with which we had to deal was 
pyo-pneu mo thorax. This was our inference. Now that we know 
that the condition was quite different, we can see that we neglected 
certain indications™ the extensive dullness over the back of the 
right chest, the crepitation at the base of the lung. The history, 
however, w^aa exactly that of pneumothorax going on to the complic- 
ation of purulent effusion, and the physical signs were corroborative 
of the conclusion that this was the condition present. 

When air obtains entrance into the pleural cavity by rupture of the 
^itng or otherwise, the lung collapses ; and we have a kind of drum — 
|l lai^ge air containing cavity, with walls easily thrown into vibra- 
tion, yielding on percussion and auscultation signs such as we n^ght 
e^cpect* There is excessive, or rather unnatural, resonance, sometimes, 
but by no means always, tympanitic ; occasionally, indeed, the 
perouasion note is of a character which might by an inexperienced 
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obfi^TFer be named duU. I may remind you also that 
have tympanitic resonance over the cheat without pneumothorax, 
When air passes into and out of the cavity with every breath tliere 
Tfrill be amphoric r^piration, which sounds like blowing into a 
large bottle or jar. This is not common, however ; and the cliief 
sign is that we relied upon — the ringing echo which is heard when 
the ear Is applied to one part of the chest and a smart tap is given 
to some other part, the moat characteristic effect being obtained 
when a couple of coins are used in the manner described. Fre- 
quently the action of the heart is heard across the pleural cavity, 
aeeompanied by a similar ring. When mth air there is fluid, 
which in these cases is usually pus, splashing m of water in the 
gaUon jar, to which we have so often referred, may sometimes 
be heard when the patient is quickly shaken. TMs '* sueeussion " 
phenomenon we failed to elicit in our case. 

Having made the diagnosis of pyo-pneumothorax, the next ques- 
tion was what should be done. Clearly the first thing needed was 
that the pain should be relieved, and half a grain of morphia was 
at once injected under the skin. But as it seemed possible that 
there might be great tension of the air in the pleural cavity from 
t^e opening in the lung heing valvular, and allowing air to enter 
during inspiration, while it prevented it« escape on expiration, 
and that this tension was the cause of the excessive paiin, an aspirat- 
ing needle was ordered to be introduced, and air or fluid to be 
drawn off. The morphia gave gre^t relief, and the patient had a 
good night, but the attempt at aspiration only resulted in the 
abstraction of a few drops of sanguineous fluid, which, under the 
microscope I showed blood- cor puscle-s and large exudation- cells. 

Next day she was better, and she continued to be much easiej^^ 
from the 25th to the morning of the 30th, this being entirely dt^^| 
to tho suppression of pain by the hypodermic administration (^^ 
morphia ; and the pulse became less frequent, and the respiration 
less hurried and painful, while the t^smperature, on the contrary, 
contiuued to range high, reaching 103° on most evenings, on one 
104.^ Free» but not profuse, expectoration of muco-purulent matter 
set in rather suddenly on the 26th, and continued ; it was taken 
to be pus from the pleural cavity making its way out by the opening 
which had admitted the aiTi The obvious presence of mucus was 
remarked^ but the pus of an empyema escaping by a bronchial 
tube acquires much mucus in its passage outwards, poured out 
no doubt by the irritated bronchial and tracheal mucous membrane, 
so that unless the amount of pus is very large, it becomes more 
or less glairy* The same thing wb& recently noted in the pus of 
a vertebral abscess, which made its way into a bronchus in tl 
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Gias of a little hoy under my oara in the Albert ward. No hydatid 
membranaa wer© seen in the sputum ; they could scarcely hav© 
eecftped obaervation bad they been present in any quantity, as the 
expectorated matter was carefully aerutinized at every visit* 
During tbese fiv^e dayi we several times oonaidered the question 
whether we should tre^t the ca^e as we should have dona one of 
aimpte empyema, by making a free opening into the chest through 
one of the lower intercostal spaces, and trying to drain and cleanse 
the pleural cavity. My experience of this practice in pyo-poeumo- 
tbomE has been unfavourable, and it was rejeoted, eepeoially as 
the pus was escaping, and the heart and mediastinum were not 
displaced so far to the left as to indicate pressure, but only to the 
extent to which they would be carried by the elasticity of the left 
lung on air being admitted into the right pleural cavity, as has been 
bcAuttfully demonstrated by Dr. Douglas Powell, 

A few observations worthy of record were made durii^ this 
period. The remarkable amphoric ring was several times demon- 
strated, but we could not obtain splashing sounds by gently shaking 
the patient. One day sibilant cooing rales were beard over the 
h^nt of the left lung, but more distinctly over a email area at the 
Apex of the right. This we supposed to be due to adhesions which 
had prevented the collapse of this part of the lung. Had not the 
sounds been louder in the diseased side they would have been con- 
sidered to Ije conducted from the sound lung, as was a loud rhonehus 
produced in the left, but heard also over the right side of the 
chest. 

On the 30th the patient became rapidly worse, and died* We 
liave already seen the results of the post-mortem examination. 
It remains only in a few words to show how the condition we found 
simulated so closely the signs of pneumothorax. This, indeed, 
will be plain to all of you. 

The hydatid parent cyst was burst by the effort of carrying the 
child* As its contained liquid escaped — whether rapidly or slowly 
we do not know, for the evacuation must have taken place before 
the patient came under our observation, but probably it was 
during the vomiting — as the hydatid fluid escaped, the cyst would 
collapse in folds to the lowest part of the cavity in which it was 
loclged, where it would lie together with the inflammatory products 
ixnded. The cavity itself could not fall in, since it was held open 
by adhesions all round, and as the hydatid fluid escaped its place 
would be occupied by air entering through the patent bronchial 
tubes we saw at the post-mortem examination* Although, then, 
we had not the pleural cavity itself containing air and pus, we had 
a cavity with similar contents, smaller, it is true, and ha\ing an 
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additional thickness of wall, but still of enormous size, and capable 
of giving similar physical signs. 

We may, in conclusion, ask two questions. Was a diagnosis 
possible ? and could we have done more for the patient had an 
accurate diagnosis been made ? I will answer the latter question 
first. Had I known exactly the state of things I should certainly 
have ordered a free opening to be made into the cavity, and I am 
sure that we should thus have given the poor girl a better chance 
of recovery. In reply to the first I would say that a diagnosis, 
though difficult, was, no doubt, possible. I say so because I think 
that perhaps you or I might make out a similar case were such a 
one to come before us. In order, however, to interpret the com- 
plex signs and symptoms offered by disease, we must be prepared 
by personal experience or by acquaintance with the recorded experi- 
ence of others, and until this case came under my care I did not 
possess the knowledge that hydatid disease could so nearly simulate 
pneumothorax. 



AN ADDRESS OR DILATATION OF THE STOMACH 

Ddivcred before the Harveian Society 

British Medical J<mrmd, 1893, Vol. II 

DfSTEPSIA gives rise to a great variety of symptoms, and is raspon- 
iible for much discomfort and suffering and even misery, if we 
take into account the depression of spirits with which it is frequently 
decompiled, I propose to deal here with one of the consequences 
ofdyspepoiat which, at the same time^ aggravates its injurious effects, 
and oonfltitut.€e a Berious obstacle to remedial measures. This ia 
dilatatioo of the stomach, which has, moreover, symptoms of its 
own and requires special treatment. 

There are various degrees of gastric dilatation, and I should 
almost be prepared to say different kinds. The increased capacity 
of the organ, the imperfect collapse and contraction when digestion 
is complete, and the exaggerated area of resonance before or aftei 
meals are common to all cases, but in some patients splashing is 
easily elicited, and when the tube is introduced, at whatever interval 
after food, a quantity of Ill-smell ing liquid will be withdrawn ; 
in others a splash is heard only for tw^o or three hours after food^ 
and after this time the stomach will be found quite empty by the 
tuba when the line of resonance is as high as the fifth space. It 
is not easy to draw a line between mere distension and dilatation, 
theoretically we should say that actual dilatation existed when the 
stomach t<jlerat^s passively the presence of gas, and does not 
clear itself of contents after digestion. 

Causis. 

The causes of dilatation of the stomach are such as give rise to 
indigestion and fiatulence, and first among them stands improper 
a^d injudicious food and feeding. 

improper arid injudicums food and feeding, — Over- feeding gen- 
erally is a common cause of dyspepsia, which may go on to the 
production of dilatation. Appetite, which would be satisfied by 
a reasonable amount of one or two kinds of food, is reawakened 
by a succession of dishes : the stomach is thus completely over- 
loaded i and is incompetent to deal mth the mass of material it 
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receiver. Bulky, farinaceous articles of diet, certain green vege- 
tables of the cabbage tribe, which give rise to flatulence, with copious 
draughts of liquid « will distend the viseus, and, by frequent repeti* 
tion, impair its contractile power. The largest stomach I ever 
saw post-mortem was in the body of an Irishwoman, whose staple 
diet was potatoes and tea ; it extended from the left hypochondrium 
to the right iliac fossa. Habitual taking of food between meals ia 
a practice which is ruinous to digestion ; like other organs, the 
stomach requires a period of rest. Food, again, taken in a condition 
of exhaustion or extreme fatigue is never properly digested, and 
the man of business who thinks he is taking exercise, which in 
some degree neutralizes the ill-effects of confinement to his office, 
by walking home from the city, not infrequently adds to them 
by fatigue which impairs his digestion. The msh from w^ork to 
food, and from food hastily eaten back to work, is, again, a frequent 
cause of indigestion, ajs is also the hurry from breakfast to catch 
a train to town, 

Fxiiictimuil Derangements of Nervous Origin. — But the stomach 
is ast<)ni9hingly tolerant of excessive and improper food, and adjufita 
itself to irregularities of meals and untiniel\^ feeding with extra- 
ordinary facility, and, on the other hand, the severer formj of 
dyspepsia and gastric dilatation are met with when the meaJs 
are wholesome in character, moderate in amount, and regular in 
time. Some other cause, therefore, than errors in diet must play 
a very important part in their production. Hereditary or congenital 
tendency to dyspepsia, injury to the Btomach by improper food 
in infancy and childhood, will account for some cases, but a more 
potent influence is disturbance by the nervous system, taking effect 
in some caacs on the secretion of the digestive fluids, in others on 
the muscular contractions of the stomach. A large proportion of 
the dyspeptics who consult us, and of those who suffer from dilata- 
tion of the stomach, are neurotics, and the neurosis is the catise of 
the stomach trouble, and the nervous symptoms are not the conse* 
quence of indigestion, as is so commonly assumed. 

Anatomical Conformation. — In dilatation of the stomach, however, 
my observation has led me to conclude that there is very frequently 
another factor, an anatomical disposition, which hinders the expul- 
sion of the products of digestion. This is when the pylorus ia 
suspended high up in the epigastrium by a short lesser omentum, 
which also Umits its movements. Under such circumstances If 
the stomach is distended and overloaded it is dragged down by the 
weight of its contents and an acute flexure is formed at the junction 
of the duodenum and pylorus, which constitutes an obstacle to 
the passage of the chyme. I have many times seen, when peristateis 
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mm 1>eeii provoked by handHngf an enorraoualy dilated Btomach 
define itself through the thin abdominal vvaUs, making a sharp 
bend at about' two-thirds or three-quarterB of its length from the 
eardiae end, tiie pyloric portion passing directly upwards or oven 
upwards to the left* while the contraction travels from left to right, 
j|od on arriving at the pylorus evidently eneounterB obetmction 
Iplbich it L3 iinable to overcome. Mr. Mayo Robaon hm recently 
pointed out anoth<*r mechanical cause of dilatation of the stomach 
in adhesions which have formed aa a result of ulcer or of perihepatitis. 

Symptoms* 

The symptoms to which dilatation, of the stomach gives rise are 
extremely varied. They include all tho^e attributable to indigestion, 
Iwt it would only lead to confusion to enumerate them, and I 
shall ffpecily only such aa are more or leas characteristic of dilatation, 
aadthey maybe roughly classLfied as gastric, mechanical, reflex^ 
and as due to ptomaine poisoning. 

It is not always easy to say to which of these classes particular 
ffpnptoms ought to be referred, and they no doubt overlap, but 
it will facilitate description and discussion to attempt some kind 
of classification. 

Of the gastric symptoms proper the most characteristic is copioua 
vomiting. One meal after another is taken through the day, or, 
in some cases, for two or three days, with more or less discomfort, 
bt3t without sickness, and then apparently the whole is returned, 
the quantity sometimes being enormous. The vomited matters 
are usually of a brown colour and offensive odour, with a floating 
ttcimi. This, of course. Is a symptom commonly present in malignant 
or other stricture of the pylorus, and the diagnosis between dilatation 
iecondary to disease of the pylorus and simple dilatation is often 
difficult. The complete absence of free hydrochloric acid from 
the vomited matters, or from the contents of the stomach when with- 
drawn by a tube, has been relied upon as evidence of cancer ; but 
even if this point were absolutely trustworthy, which I doubt, it 
k rery difficult of establishment. The presence or absence of 
inae, again, is not conclusive either way ; there is always an 

undance of fermentative organisms, and sarcinae may or may 
not be among them. Time and the results of treatment will 
tiltimatcly establish the diagnosis, and in most cases the judgment 
must be held in suspense for a while. 

In other cases the vomiting is frequent and occurs at varying 
intervals, after each meal or every mght, the stomach, however, 
never completely emptying itself, so that whenever food is taken 
it is rtsceived into a quantity of fermenting material, and itself 

W3, 8 
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undergoes fermentation instead of digestion* Eructation of offensi J 
gases is sometimess a symptom^ but in bad cases the stomach hA 
lost the power of espeHing gases. The breath may or may not bP 
offensive. The state of the tongue dom not afford much assistance 
In the diagnodB. The most common surface appearance which it 
presents is a thin, pale, moist coat, which might be described as 
slimy or greasy looking, while it is large^ soft, flabby, and indented 
at the edges, Ahnoat every variety of fur may, however be met with, 
and in some casea the tongue remains quite clean. Usually the 
appetite is impaired, and not uncommoniy there is an absolute 
disgust for food, bo that the proper nourishment of the patient 
becomes a matter of extreme difficulty. On the other hand, there 
may be a spurious appetite, the patient having a sensation of 
hunger and sinking very soon after food, and sometime an imperi- 
ous craving for food at all times of the day and night. 

Effects <m the Heari.—One of the most serious of the mechanical 
effects of dilatation of the stomach is upward displacement of 
the diaphragm and pressure upon the thoracic viscera. The heart 
IB often very greatly embarraased by pressure and displacement, 
and when the organ is fatty or dilated, or weak and ffabby, 
dilatation of the stomach may determine a fatal arrest of its 
action. In one case at St, Maiy's Hospital, a patient admitted 
for extreme breathle&sness and weak and frequent action of the 
heart, and found on examination to have coniiderable dilatation 
of the stomach, died apparently from the effect of this upon a 
sound heart, no other cause of death being discovered post- 
mortem. I had ordered the st-omach to be washed out, but 
collapse supervened before this could be done. A hearty or 
indigestible meal may give rise to sudden death, or the dilatation 
may render fatal exertion or emotion which would otherwise have 
been survived. 

Palpitation of the heart after meals is a common accompaniment 
of a dilated stomach. More frequently the heart's action is irregular, 
sometimes violent ^ at others feeble ; oecasionally there is intefr- 
mission. As a rule the patient is acutely conscious of irregular 
or intermittent action of the heart of gaatric origin, whereas when it 
is present from cardiac disease, he knows nothing about it. Prob- 
ably reflex disturbance may play a greater part in the production 
of palpitation, intermission, and irregular action of the heart than 
pressure, since cardiac disturbance may be very severe when the 
enlargement of the stomach takes a dowTiward direction, and the 
line of resonance is not very high, 

A symptom more distinctly traceable to pressure upon the heart 
and lungs is oppression and diMculty of breathing on lying down 
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ftt night. In the reciunbent poeition the weight of the liver and 
the abdoniiiial viscera generdly is more or less thrown against 
the diaphragm instead of falling away from it, and both he-art and 
IvngB are additionally embarrassed by the increaee of presBure upon 
them. Sleeplessnees is a very common effect. 

8kepl€ssn€8S,—A still more common form of sleeplessness is pro- 
duced by a minor degree of gastric dilatation. The patient sleeps on 
going to bed, but at 2, 3, or 4 a,m* is awakened, and remains awake 
for some hours, perhaps till mormng. The explanation is that the 
stomach does not completely ejcpel its contents, and in the course 
of the night fermentation takes place with evolution of gas, which, 
by aggravating the pressure on the diaphragm, disturbs and prevents 
sleep. The subject usually does not recognize flatulence, or die- 
comfort arlaiiig from flatulence, as the disturbing influence, but 
anything which causes the eructation of gas removes the inabihty 
(o sleep. It may here be remarked that flatulent distension of 
the stomach produces its worst effects when the patient ceases 
to be conscious of the flatulence as such. The discomforts arising 
from the presence of gas are usually due to the efforts of the 
stomach to get rid of it, and it is when the stomach suspends these 
efforts and oUo^^ itself to be passively distended that the pressure 
and reflex effects give rise to serious trouble. 

Nocturnal Asthma. — The mention of the form of sleeplessness just 
cooaidered leads up to the consideration of nocturnal asthma, which 
is the most characteristic of the reflex s3rmptoms. This comes on 
at about the same time in the night, and almc^t certainly from the 
same cause— fermentation, during the first hours of sleep, of imper- 
fectly digested food, with the formation of gaseous and irritating 
products. The spasm of the bronchial tubes, however, cannot be 
due to pressure, and must be a result of a reflex from the gastric 
branches of the pneumogastric to the motor fibres of the bronchiae. 
The excitement or aggravation of nocturnal asthmatic paroxysms 
in predisposed individuals by indigestion or flatulence, late or heiivy 
meals, or certain articles of diet, is matter of frequent observation ; 
when the attacks are habitual, dilatation of the stomach may be 
suspected as the cause. It is usually in adults at or after middle 
age that asthma is set up by dilatation of the stomach. There 
may be no bronchial catarrh whatever, or the gastric affection may 
precipitate the occurrence of asthma as a complication of bronchitis. 
The at't^acks are sometimes very severe. Occasionally nocturnal 
spasm of the larynx may be provoked in the adult by dilatation 
of the stomach, and may appea.r to threaten life. 

Vtfiigo. — Vertigo, sometimes so severe that the patient has to cling 
to railings in the street, or to help himself by the chairs and tables in 
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crossing a room, is not uncommon as a result of dilatation of the 
stomach. It may or may not lead up to a paroxysm of vomiting. 
When premonitory of an attack of sickness, the giddiness may be 
attended with nausea, faintness, pallor, and cold perspiration, which 
is sometimes so protracted as to threaten life before relief is obtained 
by an attempt, often futile, to empty the stomach. In other cases, 
with an extreme sense of giddiness, there is no faintness whatever, 
and the patient can carry on a conversation or continue writing 
when he could not move from one chair to another without stag- 
gering. The dependence of the vertigo on the state of the stomach 
is shown by the fact that eructation of gas brings instant reUef , and 
the patient who is not troubled with nerves learns to wait for 
this with equanimity. This vertigo a stomacho laeao is distinguished 
from auditory vertigo by the fact that there is no apparent transla- 
tion of external objects. The patient is conscious that his head 
swims, but the room does not turn round, nor the floor tilt up, nor 
the bed topple over. The attack, moreover, does not come on 
with overwhelming suddenness, and I do not remember a patient 
actually falling. 

Nightmare, violent starting of the limbs on going to sleep, are 
other illustrations of reflex disturbance. 

The symptoms which may be set down to ptomaines absorbed 
from the fermenting contents of the stomach are headache, depres- 
sion of spirits, and morbid ideas. Many of the discomforts attri- 
buted to " biliousness "or ** hver derangement " are really due to 
this and other affections of the stomach. Altogether the sum of 
misery to the patient and his family and friends occasioned by 
dyspepsia is a very considerable item in the unhappiness of civilized 
society. 

Other effects of dilatation of the stomach which must not be 
forgotten are loss of flesh and a dark sallow hue of the complexion. 
The loss of flesh is often such as to be suggestive of malignant 
disease, especially where there is obstruction of the pylorus, and 
the dark discoloration of the face might ecusily be taken as indica- 
tive of cancerous cachexia. It can scarcely be called pigmentation, 
as it clears up too rapidly when the gastric affection is reheved. 
The conjunctivae may or may not be stained. 

Diagnosis. 

The definite diagnosis of dilatation of the stomach rests ulti- 
mately upon physical signs. These are an abnormal extension of the 
area of gastric resonance with a t3anpanitic echo of the heart sounds* 
over this area, the more or less ready production of splashing, and 
the tinkling of water falling into the distended visous when th 
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(mtieDt la mnda to drinks and, fijially, ibe actual meaaurDinent of 
its capacity by nieanw of the atomacli tube. 

Sometimes the stomach can be seen to bulge out at the epigaetric 
refion* formiBg a roimded promJnence across the upper part of 
AH abdomen not other^^e much distc^nded, or, indeed, excavated* 
The lower limit can be recognized by inspection ^ and can be defined 
accurately by stroking the abdomen downward with the flat of the 
band« when a ditference of resistance is felt as the fingei^ glide off the 
diJiteuded \ iacus. This stroking method of palpation often affords 
valuable corroborative information when no bulging is visible* 

Percussion. — In |>ercusaing out the stomach it is ^ell to examine 
the patient in two positions^sitting up and lying douTi, In a few 
obAcuro cases additional information may be obtained by turm'ng 
him alBO first on one side, then on the other. In the upright position 
tlie weight of its contents may drag the stomach down and away 
from the abdominal wall, so that the tympanitic note is mdistinet, 
and ltd extentp and especially its upper margin, indefinite ; while 
in the horizontal position the fluid gravitates to the back, which 
becomes the lowest part of the viucus, and the whole antenor 
surface is in close contact with the wall of the abdomen, when the 
characteristic resonance is easily elicited and is found to encroach 
upon the cheat. Account must always be taken of the period 
after meals at which the examination is made, and of the amount 
and character of the food last taken, in forming an opinion as to 
the degree of dilatation present and in making comparison between 
one day and another. 

Almost the only question to be solved when there is undue 
i^e^onanee in the eptgastriura and left hypochondrium is how much 
of it Is due to stomach and how much to colon* Even when the 
line of reeonance Is a^ high a^ the fifth space it may be that the 
»toroach is carried up by the colon or by gaseous distension of the 
Affiall intestine, or atony of the diaphragm may invite displacement 
upwan^. 

Tlie fiiBt point in differentiating stomach from colon resonance 
is the unifonnity of the percussion note over a given area from above 
downwards and right and left, beginning in the epigastrium, or just 
below the heart, where it is probably gastric ♦ The tap must be 
light and glancing, A perpendicular stroke, especially if at aU 
forcible^ brings out a note belonging to the general abdominal reson- 
ance, or to any dilated viseus in the neighbourhood, and eff^tually 
fx>nfuBes gastric and colon distension. But percussion alone is never 
to be trusted absolutely. It is checked in the first instance by 
placing the stethoscope at some point within the resonant area, 
and giving sharp flips with the nail over ita entire extent, So long 
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aa exactly the SAme ringing not© reacheB the ear from the various 
points at which the tap ta made^ it is probable that they are aU upon 
the flame vise us. The stethoscope will be shifted, and the click of 
two coins, one placed on the skin and struck by the other, may be 
Bubstituted for the flip with the finger nail. In all these trials 
it must be borne in mind that the note belongs to the underlying 
viscus, whatever it may be, at the point where the tap is made. 
If, for example, the stethoscope is placed in the epigastrium, and 
the tap is made over a dilated transverse colon lower down, the 
colon note will be heard, enfeebled perhaps, but not altered iaj 
pitch. Let now the stethoscope and point of impact change places J 
and a totally different note \^ill probably be heard. 

Another check is afforded by the condmtion of the heart soundsj 
When the stomach is dilated to such an extent as to displace the 
diaphragm upwards, the heart and stomach will be in close contact, 
with only the diaphragm intervening* The heart sounds are then 
conducted, or rather echoed, with a t3rmpanitic ring all over the 
stomach, thus helping to define its limits. It i% worthy of note 
that the second sound is alw^aya much more distinct and ringing 
than the first. 

The splashing sourid may be elicited in various wa]^!. In tbel 
upright position the ear or stethoscope is placed in contact with 
the anterior abdominal wall at or near the epigastrium, and a 
sharp motion is then communicated to the body. The splash of 
the liquid in the dilated stomach is usually very distinct. When, 
however, the stomach is full, or nearly full, of liquid, and there is no 
room for gas, splashing cannot be produced, but the naked ear may 
feel a powerful wave of fluid Impinging against the abdominal waU. 
Care must be taken not to mistake borborygmi, easily induced in 
the colon, for splashing. 

In the recumbent position a sharp push with the fingers from^ 
behind over the false ribs will make the liquid splaab, or the patient 
may be partially rolled over. Wlien all the corroborative evidence 
attainable is desired in a difficult case, the patient may be made to 
drink while the observer listens at the epigastrium and in its vicinity. 
If the stomach is dilated and is not too full of fluid, the gurgling 
-and tinkling produced as the water enters it and drops into the liquid 
which it already contains will often give a good idea of the size of 
the organ. 

In some cases ^risiaUic action of the stonuich can be provoked 
by handling, and the dilated viseus can be felt to become firm and 
prominent under the hand. This, indeed, is not in&equently also 
visible, and the contraction can be seen to travel slowly from left 
to right up to the pylorus. It only occurs, of oourse, when there 
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IS actual obstruction at the pylorus from thickeniiig or from an acute 
iT is alreaxly deaczibed. No peristakis can be elioited when 

Nition has resulted from atony of the mii»cuJar coats of 
the stomach or from passiTe distension. 

Colonic peristalsis travels from right to left. It ia very rarely 
that a diagnosis can turn on this, but in one cose of a patient sent 
to me by a distinguished physician as dilatation of the^ stomach 
due probably to malignant disease of the pylorus, a contraction 
proceeding from right to left at once indicated obstruction and 
flihfctation of the colon, which was succesafully treated. 

Tlie final demonstration of the existence of dilatation of the 
stomach is effected by the employment of the stomach tube. The 
contents are first withdrawn, and warm water rendered alkaline 
by carbonate of soda is then poured in pint by pint till the stomach 
will hold no mare. The normal capacity ascertained by this 
method varies, the average being about one or two pints. Dilata- 
tion existB when the amount which can be introduced is three 
pints or over. In severe cases six or eight pints have been poured 
in. 

Treatment : Dowktio, I 

In treatment of dilatation of the stomach induced by a single 
recessive and indigestible meal or by a comparatively short course 
of overfeeding^ or by an alcoholic debauch, it may be sufficient to 
fast absolutely for twenty-four or forty -eight hours to effect a cure, 
and in all casea in which the cause has been overfeeding or improper 
food, or food taken at a wrong time, an extremely strict and meagre 
&t for a few days will be the best starting-point for treatment, 
Jo advantage would, however, result from fasting or low diet in 
[ of neurotic origin. Patients of this class will, it is true, often 
mm extraordinary relief for a time when first released from the 
obligation of taking food, but the efiFects are disastrous later. 
The inadequate supply of food leads to weakness, and with weakness 
comesB impairment of the digestion and aggravation of the nervous 
susceptibility and irritability. A return of pain after meaJs is 
attributed to some article of diet, which is thereupon expunged 
from the list of permissible foods, and the patient enters upon a 
^downward coui^ie of starvation, weakness, emaciation, indigestion, 
[%nd pain, which often ends in an acute illness of some kind. 

Having said so much with regard to the dieting of patients who«e 

dyipepsia and gastric dilatation are primarily neurotic, the subject 

may be continued. The object we set before ourselves must be, 

kta I have said elsewhere, not to level dowTi the diet to the digestive 

Rbapabilities of the stomach but to level up the digestion till it can 
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deal efficiently with the amount of food required for the due support 
of the nervous system. No hard and fast rule can be laid down. 
A careful study of the patient's idiosyncrasies will be required, and the 
diet must be adjusted to these. Speaking generally, such a patient 
will digest better food which he relishes, even if it have the reputa- 
tion of being indigestible, than the most digestible and scientifically 
prepared food which he eats by order and dislikes. A very common 
experience is that he is tempted by a good dinner, eats largely and 
indiscriminately, and then, instead of a bad night and great discom- 
fort which he thinks he has deserved, he sleeps well and feels all 
the better for his indiscretion. A very important point will be 
to disabuse the patient's mind of the idea that pain after meals 
necessarily indicates that the food has been unsuitable ; this will 
be more difficult to effect with women than with men. One day 
and under one set of circumstances anything will agree, on another day 
and under different circumstances nothing is digested. The general 
directions to be given will be to restrict the amount of fluid taken 
at meals, to eat starchy food in very moderate quantity, as it is 
bulky and lends itself readily to fermentation, to take only one 
vegetable at a meal, not to eat when exhausted or especially when 
excited or anxious, or to eat very sparingly and simply at such 
times, not to jump up from meals and rush off to work of any kind. 
Subject to such limitations as the above the food should be varied 
so as to tempt the appetite, and the resources of good cooking 
may be freely employed for the same purpose. 

With regard to stimtUants, a small amount as part of the two 
principal meals is usually helpful to the digestion, by giving a fillip 
to the stomach, which may or may not increase the secretion of 
gastric juice, but more certainly augments the energy of the churning 
movements of the stomach. Experience is the best, and, indeed, 
the only sure guide in the choice of a stimulant. Good spirit, weU 
diluted, is simpler than wine or beer, and can neither start fermenta- 
tion nor supply fermentable material. For myself, I have never 
been able to recognize the superiority of whisky over brandy ; 
and I am disposed to think that the reason why the former has been 
so largely ordered by medical men is that it is nastier, and perhaps, 
therefore, less likely to be taken in excess. Good whisky is, no 
doubt, better than bad brandy, and vice versa. When any good, 
sound, genuine wine agrees with the patient, it may be taken in 
preference to spirit. 

When the dilatation of the stomach has been primarily due to 
what may be called gastric causes, excessive and improper food and 
the like, the rules with regard to diet must be applied more strictly, 
and, as ab*eady stated, temporary starvation and a very limited 
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of fcxMi for some time may be moBt useful. The 
ralea will be : regularity in the hours of meala, and strict 
ttvciidance of tnt-cmiediate food ; little fluid with meals, and 
Tery little starchy matter^ the object beings of course, to 
H^roid distension of the stouiaeh, whether by the bulk of 
food and drink Introduced, or by the generation of gases* A 
familiar out-patient formula is ** no beer, tea, or potatoes/* 
Only one vegetable should be taken at a time. The application 
of rules may usually be left to the comnton sense of the patient, 
but when this mental quality is entirely lacking it may be necessary 
to write down the dietary. Stimulants are less necessary than in 
the case of neurotic patients, and may often be forbidden altogether 
with great advantage. 

An ejtpedient often of great service in relieving some of the 
electa of dilatation of the stomach, and sometimes contributing to a 
cure, which may perhaps best be mentioned in connexion with diet, 
is drinking hot water. This has become a common practice, and hot 
water is taken with meals or after or before or between me^ls for the 
Mief of indigefltlon, the reduction of obesity, and various other 
p&rpoBm^ The special object for which I have employed hot water 
has been the prevention of sleeplessness and nocturnal asthma. 
As already explained, flatulent distension is a frequent cause of 
.^liiAhility to sleep on lying down, and especially of waking up at 
P given hour. In the latter case, remains of the last meal not 
carried on into the duodenum ferment and evolve gaaes. A large 
tuinbler of very hot water sipped at bedtime stimulates the stomach 
to contract ; almost always a certain amount of gas is expelled at 
once, and frequently sufficient to aUow of sleep in case^ where 
rtatulence has prevent-ed it. The contraction has the further effect 
of carrying any contents of the stomach forward into the small 
intestine, so that the copious draught of hot water washes out the 
stomach and prevents the lingering behind of contents ^'hich would 
undergo fermentation. Sometimes the addition of carbonate of 
aoda, with perhaps sulpho-carbolate of soda, wiU add to the efficacy 
of the hot water, or a draught containing these salts with ammonia, 
compound tincture of chloroform, and other carminatives may be 
given half an horn* before the hot water. Numerous cases of habit- 
ual and aggravated sleeplessness, and several of nocturnal asthma, 
have been effectually and permanently reUeved by simple meaaurea 
of this kind. Sometimes, however, the stomach is incapable of 
tiesponding to the stimulus of hot wat^r, even when aided by car- 
UtinattTet, and then the discomfort and distress are aggravated. 

While speaking of the employment of hot water, it may be re- 
marked that taken on an empty stomach in the morning the effect 
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is entirely different ; it is rapidly absorbed, and, passing through 
the tissues, acts ae an etiminant. For stout and overfed people this 
is often very beneficial, but weak, thin, neurotic aubjects are 
weakened and ultimately depressed by it, 

TrecUment by drugs, — Several objects have to be held in view 
the treatment by drugs of dilatation of the stomach. The tw 
principal are to rectify the chemical processes taking place 
til© stomach, so as to promote digestion and substitute peptoniza-' 
tion. which is not attended with evolution of gases, for fermenta- 
tion, which gives rise to the formation of acids of various kinds 
and the setting free of gases, and to promote the contractile energy 
of the muscular walls, so that not only may the churning move- 
ments be efficiently performed » but the contents completely ex- 
pelled at the end of digestion, and passive distension be resisted. 

When there is pain after food it may be necessary to give bismuth 
and magnesia or soda, with perhaps a small dose of opium before 
meals, and when there is he-artburn to give carbonate of soda 
or other alkalies ; when, again, there is flatulent distension, car- 
minatives may be required. But it should be recognized that 
measures of this kind are only palliative, and that in employing 
them we are not treating the disease, but only some of its conee- 
quenoes. It is, of course, useful, and indeed necessary, to procure 
the eructation of gaaes which are distending the organ, but, if no 
other result is sought, the benefit is fugitive, and the remedies in 
time lose their efficacy. So, again, with alkalies ; unless the acid 
fermentation is stopped they are required in increasing quantity, 
and the amount taken may come to be enormous — if I rightly 
understood a professional friend the other day he was taking six 
drachms of bicarbonate of potasli per diem, A good method 
for the administration of antacids is in the form of lozenges, which 
are to be slowly sucked, so that alkaline saliva is earned down in 
quantity as well as the drug, as was pointed out by Sir William 
Roberts. 

Pepsin, again, and especially peptonized foods, which often find 
a useful place, are also to be looked upon as cluefly palliative. 

The two main objects in the treatment of dilatation of the stomacl 
the prevention of gaseous distension and improvement of the co] 
tractile energy of the muscular coats, are attained more or less 
perfectly by many familiar mixtures and pills, and different mem- 
ber of the Harveian Society will have been led to place confidence 
in one or other eombinatioo of antiseptics and tonics. I will 
simply indicate some which have appeared to me to be of service. 

When there is emetation of gas having the odour of sulphuretted 
hydrogen the best remedy is, according to my experience, sulphite 



id 

I 



ADDRESS ON DILATATION OF THE STOMACH 123 



of sodft. The sulphuious acid dJBengaged probably combineB 
with the sulphuretted hydrogen, and ako kills the particular micro- 
phytes which disengage thii gaa> At any rate the foul smelling 
eruotatioDa ha^e always promptly ceased. The sodium sulphite 
may be gi^^en in doe^ of 6 to 10 grains, with carbonate of soda 
and nux vomica between meals. 

Another combination which I have frequently employed with 
compicuoufl benefit has been sulphocarbolate of soda in doses of 
5 to 10 grains with carbonate of soda, spirits of ammonia, and 
gentian. It may be given in the early stages of a case when there 
is distension and discomfort at a certain interval after meals, vtith 
emctations. Ginger, chloroform, or peppermint may be added 
to the mixture to promote the expulsion of gases. If there is gastric 
or intestinal catarrh, or when the evacuations are pale, phosphate 
of soda in half-drachm or drachm doses is a useful addition ; or 
1 or 2 drachms of phosphate of soda may be given early in the 
morning in hot water with taraxacum. 

Other useful remedies are creasote and carbolic acid, which are 
bast given in pill form with strychnine. Advantage may also be 
taken of the bactericidal powers of mercury to arrest fermentation 
and the formation of ptomaines, A very useful combination is 
gF* ^ each of hydrarg: perchloride, or biniodide, and strychnine 
with mj or Ulij of creasote or carbolic acid in a pill which may be 
given before or between or after meals. When arsenic is indicated 
as a tonic by the condition of the nervous system gr, -^^ to gr. ^^^ of 
arsenious acid may be included « 

In a large proportion of patients, careful diet on the lines indicated 
and persevering treatment wi]l bring about improvement of the 
digestion and removal of the dilatation of the stomach ; but relapses 
are frequent and difficult to prevent, and casc^ are met with in 
which, from mechanical causes or from entire loss of tone and 
contractility in the muscular walls, no impression is made on the 
condition. Fortunately a resource still remains open to us in the 
«tomach tube, 

WASffOfa OUT THE Stomach* 

The process of washing out the stomach is a very simple one. 
The fluid usually employed is a weak solution of bicarbonate of 
soda^ about a drachin to the pint of lukewarm water ; 10 to 20 
grains of sulphocarbolate of soda may be added when the contents 
are offensive in character* The introduction of the tube is at first 
disag^^eeable^ and provokes retching and perhaps vomiting, but the 
patient very soon learns to pass it for himself. He should sit bolt 
upright in a chair, bending the head slightly forward, and the tube 
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should be carried boldly to the lower end of the pharynx, the patient 
being told to make swallowmg movements, and in the intervals 
to breathe deeply, Wlien the extremity has reaelied the stomach, 
sufficient liquid should be poured into the funnel to fill the tube, 
without which it will not act aa a siphon* The tube ie then pinched, 
and the funnel end is lowered so aa to be well below the level of 
the stomach, w^hen the water introduced and the contents of the 
Tiscus will flow out, The liquid should now be poured in till a 
sense of discomfort and fullneas is produced (the amount required 
being noted), upon which it is made to retiu-n by again lowering 
the extremity of the tube. Wlien the patient has become accus- 
tomed to the proceeding, the flushing may be repeated once or twice 
tiU the gastric content-s have been completely clcarc^d out, an< 
any mucus clinging to the walls has been washed away^ 

Care should be taken that the whole of the fluid introduced 
withdrawn, or discomfort and sharp purging may follow, Thi 
capacity of the stomach may thus be definitely ascertained, and 
the amount of hquid it will hold should be carefully noted. It 
will usually be found to diminish, at first rapidly, later more 
gradually. 

The relief afforded by washing out the stomach 18 usually very 
striking. When irregular and intermittent action of the heart has 
been one of the most troublesome symptoms, this is at once sus- 
pended, so that for a time the pulse becomes quite regular, for how 
long I have had no opportunity of noting, probably till after the 
next meal, and the heart's action becomes steadiei- and stronger 
from day to day, and the patient can take exercise with greater 
comfort. 

Sleeplesaness Is usually much relieved. I have not yet fount 
it necessary to order the washing out at bedtime, but it would 
probably be still more efficacious in preventing disturbance of sleej 
if done then. 

Vomiting is of course put an end to ; there is no further occasion^ 
for it. Flatulent distension also is usuaUy got rid of more easily 
by eructation. But more important than the removal of these 
symptoms is the return of appetite and the disappearance of thi 
loathing of food which is so common. 

By way of conclusion^ two or three cases may be related in outlined 

Ca3E 1. — A lady, aged about 46, whom I saw in consultation 
with Mr, J, T, Mould, The special feature in her case w^as vomiting, 
This usually occurred in the evening or during the night, sometime*' 
more frequently, and was very copious* She had reached an 
extreme degree of emaciation and weakness ; her skin hung in 
folds and wTinkles, and her complexion had a deep yellowish bi 
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Imt. She might have sat for a picture of cancerous cachexia. 
She was very energotie, and insisted on going out, but could only 
crawl for a few hundred yards. The abdomen wa« deeply excav- 
ated » and the enormously dilated stomach could be aeen in ite 
upper segment. Tlie lower border de-scended from the left hypo- 
chondiium to near the nmbilicuB, where the pyloric third bent 
suddenly upwards towards the liver. On handling, the muscular 
walk contracted and the stomach defined itself through the thin 
abdominal wall, while a periataltic movement travelled elowly from 
the cardiac to the pyloric end. On succussion a heavy fluid wave 
could be felt to impinge on the hand or stethoscope w^hen the 
utomach was full j when it contained only a small amount of fluid 
a loud splash was heard. The auapicion of cancer of the pylorus 
was heightened by the presence of a small firm tumour just \\hero 
this end of the stomach dipped under the Hver, It appeared, 
however, to be too mobile and to move independently of the pylorus, 
and it was probably the gall bladder containing a calcidus or calculi, 
Mr, Thomas Smith saw the patient two or three times, and the qucs- 
tion of operation was carefully discussed. Some rehef, however, 
been afforded by washing out the stomach, and it was 
Dided to give this treatment a thorough triah It was under- 
ken by Dr. Callender, who had done the preliminary washing 
out. The patient very soon learnt to pass the tube for herself, and 
the result was a complete recovery. The last I heard of her was 
that she mingled with the crowd at the Royal wedding. 

Case 2. — In June I was asked to meet Mr. Bryant, the President 
of the Royal College of Surgeons, Dr, Crisp, and Mr, Lyster at the 
BolinghrokePay Hospital to discuss the question of operation upon 
a young man, aged 27, who had been suffering for two years from 
|Tomiting. He was much reduced in flesh, weighing only seven 
^ne (his height being 5 feet 8 inches). There was tender- 
8S on pressure in the epigastrium, and in this region was a firm, 
alid mass, not moving freely in respiration, and not very well 
'defined as to its lower border. An important consideration w^as 
whether or not this was a malignant growth. At the age of the 
^tient, however, cancer in this situation would not have taken two 
to bring about a fatal tormination , and it was thought to 
be more probably a mass of inflammatory exudation consequent 
upon a gastric ulcer which had nearly perforated* Adhesions and 
exudation round the pylorus would obstruct peristalsis^ and prevent 
the stomach from emptying itself, and retention of the gastric 
iM>n tents w^ould interfere with the healing of an ulcer* It was 
decided, therefore, to wash out the stomachy which was carried out 
by Mr* Lyster. The vomiting ceajsed, and the patient left the 
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hospital a stone heavier, and has since been able to return to partial 
work in the city. 

In dilatation of the stomach of neurotic origin, or in which the 
principal symptoms are cardiac, while the results of washing out 
the organ are not so palpable, they are often very striking. 

In one case a gentleman, aged about 60, had apparently nearly 
lost his life from embarrassment of the heart, brought on by hurrying 
to catch a train after a hasty meal : he had been brought home 
pulseless, cold, and cyanosed. For some time afterwards he was 
liable to attacks of faintness and breathlessness in the night or 
after food, and the action of the heart faltered after the least 
exertion. Great dilatation of the stomach was found to exist, with 
considerable upward displacement of the heart. This had, no 
doubt, been kept up by incessant feeding, which an anxious wife 
had insisted upon against the advice of the medical man, but when 
the diet was properly ordered the dilatation persisted sufficiently 
to give rise to serious discomfort from heart symptoms. Here a 
few washings out by Dr. Callender were followed by remarkable 
relief, although the gastric contents were on the first occasion which 
I witnessed only a few shreds of undigested food and a small 
quantity of mucus. 

The moral of this communication is the desirability and usefulness 
of a careful physical examination even in an affection which is so 
generally regarded as a purely functional derangement as is 
dyspepsia. 
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OME explanation m perhaps necesaary of the choice of tliie subject, 
ISurely, it may be said, the treatment of typhoid fever is suflSciently 
I veU understood. It has heen carefully laid down by great clinical 
[teachers, and, while new suggestions are multiplied on every hand. 
It may be objected either that they relate to details which afford 
no basis for a revision of principles, or that, on the other hand, 
l^ey are of so radical, and even revolutionary, a character that time 
IB require before a judgment can be given with regard to them. 
But there is no finality in medicine, no conclusion in therapeutics, 
in which we can for any length of time rest and be thankful, and 
iio one who has written upon typhoid fever would claim to have 
aaid the last word upon the questions involved in its treatment* 
For my own part, I should desire to be understood not as speaking 
with authority, but simply as offering a contribution to the sub- 
ject, the result of personal observation and thought, A special 
reason for a revision of our ideas as to the treatment of typhoid 
Bver arises out of the more extensive and profound knowledge 
Dbtained in recent years of the part taken by specific microbes in 
li© production of disease and in the determination of its course 
and duration, The life history of these micro-organisras has been 
followed out, the mode in which they influence the human system 
been more or l<^s definitely ascertained, the conditions under 
which their virulence is intensified or attenuated have been inves- 
tigated, the processes by which their action on the organism is 
sted and their lethal influence brought to an end have been 
[idled. 

Again, while the bacteriologist haa been engaged in identify- 
and studying the particular bacterium, or coccus, or 
rpToto^oon which sets up a given disease, the chemist haa been 
working for the discovery of germicides or bactericides which 
light destroy the morbific agents, and of substances which might 
Dtect the human system from their attacks, and naturally physi- 
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oi&nB have been eagerly inquiring how this knowledge may 
turned to account in combating the diseases which they have to 
treat, and whether there may not be found in it resources wbicl 
may render to medicine some Buch service as the reeearches 
Sir Joseph Lister have rendered in surgery. 

The chemist, again, has placed at the service of the medical ma 
products which possess the marvellous power of lowering the tem- 
perature of the body. These, at first sight, seem to be the ver 
weapons we require with which to subdue fever. We have 
looked with hope to these antiseptics and antipyretics, and 
will be useful to compare notes on the methods we have employed 
and on the results we have obtained ■ and typhoid fever is a 
favourable field for such comparisons. But it is not simply on 
this account that I have taken it as the subject of this lecture. 
It is a disease possessing great ehnieal interest from the variety 
of fea-tures which it presents in different cases, and from the 
opportunities which it giv^ for careful observation and judicious 
modifications of treatment. Probably more frequently in it than 
in any other disease the medical man may turn the scale in 
favour of the patient, when the isaue of life and death lies in 
the balance, by watchfulness, knowledge, and skill, and there is 
no better test of clinical sagacity and capacity than the conduct of 
a case of typhoid fever. 

FeediTig. — Nothing need be said as to the general management 
of the patient ; nothing too emphatic could be said as to the im- 
portance of careful nursing. Very little, again, is neceaaary to 
be said on the subject of feeding, although, on this, sucee^ largely 
depends. The popular idea is that, the disease being one oharacter* 
is^ed by weakness, the remedy is nourishment and perhape stlmu- 
lanta, and that the more the sufferer can be induced to take the 
better. One of the first tasks of the medical man is usually to 
prevent over- feeding. In the ea-rly stages of the disease any liquid 
offered is eagerly taken, especially if it is cold, and quantities of 
milk or milk-and-soda-water may be given altogether in excess 
of the powers of the digestion. CHirds and other irritating products 
are thus formed which give rise to flatulent distension, nauaea, 
and sometimes vomiting, and aggravate the intestinal catarrh* 

Anaveragit amomU of /oo^ would be about two pints of milk and 
one of broth or beef- tea in the twenty-four hours, to be given eigh 
or tan ounce© at a time at intervals of about two and a half 
Ihree hours by day* and rather less frequently at night, so as nol 
to interfere too much with sleep, the discretion of the nurse being 
exercised in this respect. But, while naming the above amount 
and character of nourishment as that to be aimed at, no absolute 
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rule can be l&id down as applicable to all cases. Tbere are patients* 
far example, whose dislike for milk, with probably a correspond* 
ing incapacity for digesting it, is such that they cannot take it 
m Miy form, and we have to depend on broth and beef -tea or other 
meat extracts or preparations throughout, Wa may, again, be 
compelled to give the nom^hment more frequently from the first, 
because only a small amount can be taken at a time« and as the 
esse progresses the intervals almost always have to be shortened 
OB this account. 

The Si€ols. — An absolutely indispensable guide to the feeding 
of the patient Is regular and systematic inspection of the dejecta. 
This is the secret of success in the treatment of typhoid fever, 
TbB medical man ought to see every stool which is passed, or, if 
this 18 for any reason impracticable, at least one motion every day. 
It Is only by personal examination that he can know the amount 
and significance of the diarrhoea — whether, for example, it is copious 
Off only h-equent, each action being scanty, and can tell when and in 
what way to step in and interfere. The character of the motions, 
sgain* often reveals the cause of any special disturbance of the 
bowels. A particularly offensive smell and unusual colour may 
indicate septic processes in the intestinal contents, or it may be 
seen that some article of diet is pla3rkig the part of an irritant — 
m, for example, strong beef- tea* If undigested milk appears in 
the evacuations, however finely the curds may be divided, irritation 
of the intestinal tract is sure to follow, and probably diarrhoea- 
in this case measures should be at once taken to ensure the better 
digestion of the milk* Boda-water or lime-water may be added 
to it with a view to prevent premature coagulation, or it may be 
diluted with barley water, which does not permit of the formation 
of large solid curds. More effectual than either of these expedients 
is the peptonization of the milk. This unfortunately destroys 
its natural fiavour and gives it a more or less bitter and disagreeable 
taste, so that patients usually dislike it, which Interferes with its 
iiselulnafis. When it is necessary to peptonize the milk it should 
be done thoroughly, according to the method d^cribed by Sir 
William Roberts. 

SUmuianis, — ^The subject of stimulants, again, wiU require only a 
Tcry few words. Were I speaking only to this Society I should 
need to do no more than express my general agreeinent with, the 
conclusions set forth in the excellent address of your Pr^ident, 
Dr. Donald Hood. The part which stimulants take in the treat- 
ment of typhoid fever is chiefly to carry the patient through the 
later stages of the disease when the nervous system is exhausted, 
the circulation faiHng, and digestion all but suspended, or as an 
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accessory to cold bathmg. Many caaes do notrreally require stimff 
lante from first to laat ; in no case should they he given at once 
as a matter of routine. The indications which tell that they will 
be of service, and that the time has come for their use, are frequency 
and low teoEion of the pulse and dryness of the tongue, together 
with nervous and muscular proetration and mental confusion. 
The amount given should be small at first — one and a half, two, 
or three ounces of brandy^and it should be subdivided and taken 
with or after the milk or other nourishment. As the asthenic 
BymptomB become more pronounced the amount iiill be increased, 
but always in a guarded manner. My own observation has led 
me to look upon ten ounces in the twenty-four hours as almost 
the maximum from which gctod effects maybe expected. Beyond 
that amount stimulants appear to make httls impreesion on the 
symptoms, and it should be an object of solicitude not to reach 
the full quantity prematurely, A change of stimulants often does 
better than an increase in the quantity, such as the substitution 
of whisky, or port* or old Madeira, or Malmsey, or champagne for 
brandy. It is a common idea that drunkards and persons habitually 
consuming a good deal of alcohol require large amouBta when 
suffering from typhoid fever. I am not at all sure that they benefit 
by it ; the vascular and nervous systems are so habituated to It 
that they make no response. Such patients are exceedingly likely 
to die however freely they may be plied with stimulants, and I am 
disposed to believe that they would have a better chance on abstin- 
ence than on alcohol, nux vomica or strychnine being given from 
the first. When stimulanta are really necessary the good effects 
are seen in a lowering of the pulse-rate, the volume and tone being 
improved ; usually also the temperature is somewhat redoced, 
the nervous system is steadied, and there is more restful sleep* A 
noteworthy point is that there is no odour of alcohol in the breath. 
Whenever this is persistently present the stimulant is almost cer- 
tainly doing harm instead of good. A regulated amount of brandy 
or other stimulant does not preclude the administration of a supple- 
mentary dose when called for by sudden faintness or failure of 
fltrength, or when the patient is exhausted by an action of the bowels. 
Treatment. — While according to nursing and feeding and to the 
judicious employment of stimulants their full importance in the 
treatment of typhoid fever, the supervision and regulation of these 
do not exhaust the functions of the physician* He may very fre- 
quently influence favourably the course of the disease and contri* 
bute to the recovery of the patient by the use of drugs » and hy other 
means outside the province of the nurse or beyond a mere attitude 
of expectancy, and be must at times, if be is to save life» interfere 
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energetically. In no class of cases can it be said more forcibly that 
we do not tre^t the disease but the partient, in none is routine treat* 
ment lees applicable. In the course of typhoid fever numeroiiB 
injurious influences are in operation, dangers arise of a very varied 
char&otcr and there are diverse tendencies to death. We ought 
to have in our minds a clear perception of the processes which in a 
given case underlie the syniptoms. This alone will give precision 
to our efforts to counteract their iU effects. With this view a 
classification of the morbid agencies which together constitute 
the disease may be of service. 

SlttpUssnes^. — ^Before entering upon this, however, there is one 
point, relating to general treatment, which may be conveniently 
discussed. It is, what should be done in case of sleeplessness, 
which is so common ? While deprecating a premature resort 
to sedatives of any kind in typhoid fever, as in other conditions, 
when cold sponging falLa to sooth thepatientf and when it is clear 
that the restle^neas and want of sleep are not due to flatulent dis- 
tension of the stomach or other removable cause, it is, in my judg- 
meait, better to secure sleep by drugs than to allow the patient to 
pass wakeful and miserable nights. The drug I prefer is opium 
in some form or other. Phenacetin or antip3rrin will often relieve 
the iBitial headache and give sleep, and phenacetin as the least 
mischievous member of the group may be given once or twice, 
bat these subMtances are depressing, and, at the outset of a long 
and exhausting illness, any deduction from the sum total of the 
patient's forces is to be avoided. Chloral, again, distinctly lowers 
the vigour of the heart's action, and relaxes the arterioles, imitating 
thus the effects of fever on the circulatory apparatus. Experi- 
ftient» moreover, has ehowTi that it paralyses the phagocytes and 
nnders them inert in the presence of bacilli which they would other- 
wise attack* Chloral is therefore inadmissible, and, it may be 
addcdt is usually ineffeetuaL Bromidia, which may be look^ 
upon as chloral in disguise, often ordered I fear in ignorance of 
its composition, I should emphatically condemn. Bromides are 
less open to objection for occasional use, but are seldom of real 
service. When, therefore, a remedy for sleepl^sness is needed it 
ahotdd, in my judgmentj be sought in one or other of the prepara- 
tions of opium or morphia. It has been objected that opiates 
derange the digestion. This has not been my eiperience, but they 
may be employed to disguise the effects of flatulence, the result 
of digestive derangements which ought to have been corrected* 

tl TreaiTnerU, — Returning now to the various factors which 

into the disease, we can recognize three more or less distinct 

for the s3rmptomfl, each of which is attended with dangers 
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of ita own : (1) fAe operation of tht poison ; (2) the inieMi' 
ksiom; and (3) ike protracted high Umptraturt. The poison is 
the primary cauBe of th© disease, and we may consider first eff^ta 
traceable more or leas directly to toxic iniluence on the system, 
and the means by which they may be eounteracted* The typhoid 
baciliua primarily sets up inflammation in the gland follicles of 
the intestine, but its activity is not confined to these structurBs. 
The bacillna is present also in the blood, and, whether in the blood 
or in the glands, it secretes, or produces by disintegrating the 
albuminoid substances in which it lives, a ptomaine which gives 
rise to fever, headache, prostration^ and various effects on the nervous 
system. The febrile temperature is probably the direct result, 
and the best measure of the activity of the bacteria which ha^ 
entered the blood and been carried throughout the s^'stem. 

The first question to be considered is whether by any form of treat- 
ment the typhoid germs can be destroyed, or their action arresti 
or their toxic influence counteracted* There has never been a ti 
when physicians have not entertained the idea of cutting shoi 
fever. As the zymotic origiii of fever gained acceptance efforts 
in this direction took more and more the form of antiseptics ; and 
now that the typhoid bacillus can be isolated and its life-history 
followed, and that the effects of different agents on its vitality and 
virulence can be studied^ it is natural that such efforts should be 
renewed. In endeavouring to estimate the probabilities of their 
success we must bear in mind that when symptoms appear the 
microbe has already eluded or overcome the phagocyt^ea, protective 
alexins^ and other defensive agencies, and has obtained an entry 
into the blood and tissues, where it is actively multiplying and 
producing its specific ptomaine. Now, it is exceedingly improbabJ 
that any antiseptic could belntroduced into the blood in sufficie] 
proportion to destroy the bacillus, or even materially influence 
activity, which w^ould not at the same time profoundly and injuri 
ously affect the blood corpuscles and the gland and nerve cells. 
We get no encouragement from bacteriological research to look 
forward to the destruction of the microbes when once in possession^ 
and clinical observation etiU endorses the conclusion that the fever 
runs its course in spite of remedies of the antiseptic class. 

A method of arresting the multiplication and activity of the bacilli 
is suggested by the mode in which the termination of the attack is 
effected. The cessation of a fever is not brought about by es^ 
haustion of the pabulum on which the bacillus thrives, but by the 
accumulation in the blood and tissues of some product of its action 
upon their constituents which aireets its further activity, and appar- 
ently protects the organism from future attcbcks of the disease, just as 
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the alcohol produced by fermentation kriQgB the growth of the yeaat 

torgaoism to an end» Poesibly an aiititoxiii may be obtained wbich^ 

Injected under the skin, may anticipate the termination due to 

the formation of such a substance in the system* This, which 

lift different from the introduction of a protective alejtin producing 

im unity from invasion by the bacillus, has not yet been done^ 

however, in t^rphoid fever, though apparently diphtheria has been 

in some measure brought under control by such a method. 

An$istfHcs, — But recognition of the fact that no antiseptic has yet 

shown to be capable of destroying the bacteria in the blood 

not carry the implication that antiseptics have no place in the 

btment of typhoid fever. Ptomaines are not only produced in 

tie blood, but in the intestinal canal, whence they are absorbed into 

blood. And there are here other microbes at work besidea the 

^hoid bacillus. The exudation from the inflamed Peyer's patchea 

from the intestinal catarrh affords a pabulum for various septio 

gents, and their ptomaines are added to the typhoid poison proper, 

^Apparently some of the products of intestinal sepsis are even more 

deadly than the primary disease. It is one thing to follow the 

typhoid bacillus into the blood j it is quite another to deal with 

septic processes taking place in the intestinal canal, and there can 

be no doubt as to the benefft rendered by antiseptics employed 

for this purpose. A great variety of substances belonging to this 

claas have been recommended and employed : carbolic acid, sulpho- 

carbolates, ^-naphthol, salol, chlorine, hypochloric acid, Iodine, 

^boracjo acid, and borate. I have tried most if not all of them 

ith good result, but I have come to rely almost exclusively on 

merourial preparations, which I have found to be of very great 

service when administered for certain definite purposes and in 

obedience to definite indications. 

Z)MirrAo€a.— One of the effects of septic processes in the contents 
of the intestine is diarrhoea, the character of which may be recog^ 
nized by the offensive and sometimes putrid smeU of the evacua- 
tions, differing from that of the typhoid stools, strictly speaking. 
The colour is often dark and not unfrequently the consistence is 
watery with brown particles or flakes in suspension, quite unlike 
the pea-soup typhoid stools. The abdomen at the same time is 
often distended with gas, and the temperature may be considerably 
raised by absorption of septic products « Diarrhoea caused in this 
way is most frequent early in the disease and is most common in 
patients who have indulged in alcohol or in excess of food. It may 
also be due to continued consumption of soHd food after the fever 
has set io* 
The treatment I liave found most efficacious in diarrhoea due 
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to sepsis of the intestinal contents is the administration of per- 
chloride of mercury, which I have usually given in doses of one 
drachm of the solution with one grain of quinine every three or 
four hours for twenty-four or forty-eight hours. Calomel in repeated 
small doses of one-third of a grain every three or four hours 
is equally effectual ; the diarrhoea has almost always, in my 
experience, been checked, the abdomen subsiding and the tem- 
perature falling one or two d^rees. The entire aspect of 
the case is usually changed. So favourable has the effect of 
the perchloride been that I have often been induced to continue 
its administration in small doses of half a drachm three times a 
day through a great part of the fever. A common practice in 
Germany is to initiate the treatment of a case of typhoid fever by 
two or three grains of calomel on two successive days. Without 
going so far as to recommend this, I think it would prevent diarrhoea 
such as I have just described, and at the outset of the attack a 
single dose would probably be beneficial in most cases. 

During the first few days of the disease, when the diagnosis is still 
in doubt, few patients escape an aperient of some kind ; it should 
in my judgment be a rule of practice not to let this be of an irritant 
kind ; a couple of grains of calomel, alone or with a grain of extract 
of hyoscyamus, followed if necessary by a mild saline, will clear out 
the bowels, carrying off both fermentescible material and fermen- 
tative organisms without aggravating the catarrh or irritating 
the inflamed Peyer's patches, and will at the same time disinfect 
the intestinal tract, while colocynth or compound rhubarb pill or 
liquorice powder might set up a troublesome diarrhoea. 

Ptomaine poisoning, — More formidable than local irritation 
and aggravation of the catarrh of the small intestine are the 
effects on the nervous system of absorbed products of bacterial 
action on the intestinal contents. Other bacteria besides the 
typhoid bacillus may effect an entry into the blood through 
the lesions in Peyer's patches, but it is the ptomaines formed by 
their activity in the alimentary canal which constitute the 
poisons. Sometimes with diarrhoea of the kind just described, 
with high temperature and tumid abdomen early in the disease, 
there is either wild, maniacal delirium or great stupor and heavi- 
ness. These are cases attended with extreme danger. The good 
effects of the employment of the perchloride of mercury or calomel 
are frequently seen in the mitigation of the nervous symptoms as 
well as in the alleviation of the intestinal irritation. Without fever 
intestinal ptomaines may give rise to headache, languor, stupor, 
and even coma, which disappear with the clearing out and disin- 
fection of the alimentary canal ; and in the course of typhoid fever 
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mucb graver symptoms of the same land may appea,r. They are 
entirely foreign to the normal course of the disease as usually 
observed, and are obviously due to aome other poisoo than that 
produced by the typhoid bacillus. 

I have previously related a striking example of this complica- 
tion. Some years ago I was called by Dr. Ford Anderson to a young 
man in the second week of an illness of obscure character. A 
diagnosis of acute tubercidosis had been made by a physician pre- 
viously consulted, but Dr. Ford Anderson considered the disease 
to be enteric fever, and the aspect of the patient was charactenstio. 
The temperature, however, was low, the pulse so small and weak 
fiA to be scarcely perceptible* and the circulation in the extremities 
BO languid that the hands and feet were greatly swollen, cold, and 
livid. The sounds of the heart were scarcely audible. Tlie intel- 
lect was clear, but the weakness and prostration were such that 
it was a painful effort to answer any question, and the patient re- 
monstrat€Kl against examination and could scarcely be induced 
to say anything except '* I am so tired/* There had been nothing 
in the course of the attack to explain the extreme depression of 
the nervous and cardio-vaacular systems, and it could only bo 
attributed to the action of some poison, the moat probable source 
of which was intestinal sepsis. The abdomen was soft and supple, 
and there was no tenderness in the right inguinal region ; the in- 
testinal lesionSj therefore, were apparently not of a serious charac- 
tOTi acd might be disregarded in the presence of the emergency. It 
wae reeolved to clear out and disinfect the intestinal canal, and three 
grains of calomel were given at once» and repeated next day. The 
asthenia was at once relieved, and the case resolved itself into a 
mild form of t3rphoid fever^ which pursued unintemiptedly a 
favourable course. 

Extreme cases such as that just related are very rare, but in- 
etances in which there is oppression of the nervous system, which 
18 not accounted for by the temperature and is out of proportion to 
the severity of the symptoms generally, are not uncommon. When 
thia conclusion is e^Jtablished by careful investigation it may be 
inferred that the symptoms are due to some poison, and I have 
many times seen stupor and muscular tremor remarkably relieved, 
and the entire aspect of the case changed, by one, or two^ or three 
grains of calomeL There are certain rare cases of typhoid fever 
cbaractmzed from a very early period of the disease by frequent 
vomiting of small quantities of bilious fluid. The temperature 
ranges low, the pulse is weak, and the abdomen almost normal in 
appearance and feeL Such cases usually terminate fatally in the 
course of the second week by asthenia. Here, again, it has appeared 
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feo me that the depressing agent was an intestinal ptomaine, ani 
calomel haa been of great service. 

The ifdestincd ksions. — ^Coming now to the intestinal ledons, 
their severity and extent may usually be judged of by the 
degree of tendernesd over the right iliac fossa and the dis- 
tension of the abdomen, taken together with the amount and 
character of the diarrhoea. When diarrhoea is at all excessive, 
the first thing to be done m to ascertain whether it is excited 
by the food. Strong beef-tea in some patients appears to irritate 
the gastro-intestinal mucous membrane, and to hurry through 
the whole length of the bowel. A more common food cause 
is undigested milk. Diarrhoea so caused has already been con- 
sidered. Another cause of diarrhoea — sepsis of intestinal con- 
tents — has also been considered. When these two sources of 
intestinal irritation have been ehminated it is surprising how few 
eases remain in which there is diarrhoea of such amount as to require 
control. We accept three motions a day and rather prefer to have 
this number unless the quantity is excessive or the patient very 
weak. When interference is called for, either by the frequency 
or the copiousness of the stools, the best remedy is a starch and 
opium enema ; or, when the action of the bowels Is frequent and 
irritable, but scanty, starch alone, by its soothing action, is often 
sufficient. I have not for years had to prescribe astringents by the 
mouth, and I should strongly deprecate the employment of catechu 
or other drugs of this class. Bismuth and opium, with or without 
aromatic chalk powder, or acid imd opium, would be the remedies 
I should choose were any required. Abdominal tenderness may 
bereheved by a Ught poultice or by opiate fomentations, 

In^some cases there is a tendency to constipation throughout tha 
fever. In the early stages I should not hesitate to give a small dose 
of calomel followed by a mild saline, which sometime corr^ts the 
tendency, or one or two drachms of castor oih Should the 
constipation persist, a small enema may be administered eveiy 
second morning. These oases are often tedious and protracted and 
diSEicult to deal with, and there is a greater liability to relapse. 

Tympanites. —In the course of the fever more or less distension 
of the abdomen very commonly supervenes. This is partly, but 
not altogether, an effect of the inflammation of Peyer's patchea 
and of the intestinal mucous membrane, through paresis of the 
muscular coats. When accompanied by decided local tendemeea 
and general tension it may be looked upon as due to the intestinal 
lesions, and it may be treated, according to associated general 
conditions, by cold water compresses — i.e. a single layer of thin 
flannel, linen, gr oahco kept wet with water at any temperature 
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thought best, or made cold by particles of ice, or, as just said, by 
opiate fomentations or a light poultice. But the paresis of intestinal 
w^ls which aEows of general abdominal distension is not always 
a direct effect of the lesions in the mucous membrane. It creeps 
on together T*ith delirium, stupor, muscular tremor, and eubsultus 
tendinum, and, like them, is evidence of failure of nerve power, 
and the treatment required is the same. Occasionally there is 
acute tympanites, a quite sudden and extreme distension of the 
abdomen. It marks extreme nervous prostration and may be 
•Goompanied by retention of uiine. When it comes on early in the 
fUiease it is one of the most fatal prognostic indications and at 
every period is a sign of great danger. Stimulants avaO nothing 
against it ; strychnine hypodermically may be of service, but accord- 
ing to my experience the remedy of greatest value is opium, which 
to be of auy use must be given in considerable doses— *half a drachm 
of laudanum J repeated in an hour or so, or even one drachm in 
extreme cases. I have known several lives saved in this way, aud 
have never had reason to repent having given a large dose under 
euch circumstances. 

Haemorrhage. ~0n& of the most important effects of the intestinal 
laeion ie haemorrhage. The liability to this complication cannot 
be said to be proportionate to the padn, distension, and 
diarrhoea which have attended the attack, though it is more 
liable to occur when these evidences of intesttnal disturbance have 
been present. Sir William Jenner pointed out with perfect accur- 
aey that haemorrhage or perforation was to be looked for when the 
initial headache had been unusually severe and protracted. The 
ulceration in such ca^es, even when not particularly extensive, 
ia liable to be deep. Enlargement of the liver is another common 
antecedent. When it occurs early in the attack — say, at the tenth 
or twelfth day — it ia always attended with serious danger. After 
the eighteeatb day, while a souree of anxiety when the amount of 
blood lost is considerable, it may usher in convalescence, the temper- 
ature, which usually fails on the occurrence of copious bleeding, 
■ometimes not rising again. Whenever sloughs or clots are found 
in the stools a careful look-out should be kept for haemorrhage. 
Its occurrence may often be recognized, before blood is passed 
from the bowel, by pallor of the face, weakness of the pulse, and a 
rapid drop of the temperature, and the colon may be felt to be full 
and heavy in the right loin. 

The treatment on which I have oome to rely is the placing of a 
large ice-bag over the right iliao foasa, the admins trat ion of a full 
dose of some liquid preparation of opium, and the subcutaneous 
iniection of ergotin. Ten or Mteen minims of turpentine may also 
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be given every three or four hours. The object of the opiam 
to paralyse the bowel. The blood poured out into the intestinal 
canal excites penstalsis and the peristalsis in turn tends to prevent 
the formation of clot on the bleeding surface, which might seal 
up the veasek. It must, therefore, be arrested ; and it is because 
opium given by the mouth appears to effect this better than morphia 
hypodemuGally that this method of administration ia preferred* 
Half a drachm of laudanum, or its equivalent of liquor opii, may be 
given at once. Opium, again, seems to have a certain sustaining 
power. Astringents, supposed to act directly on the bleeding 
vessels, are useless ; long before they have traversed the tw elve 
or sixteen feet of bowel to reach the ulcers they will have combined 
chemically with its contents, and will have expended their power 
of coagulating blood or astringing tissues. When the medical 
man lives at a distance from the patient the nurses should be 
provided with an fee- bag, laudanum, and hypodermic pellets 
of ergotin, and have instructions to employ tliem immediately on 
the occurrence of serious haemorrhage. Great caution must be 
exercised in administering stimulants. The hall* fainting condition 
affords the best opportunity for the bleeding to cease, and the 
longer the patient can be kept in this state with safety the greater 
ia the chance of the arrest being final. 

PtrfofutiQu of the bowel is almost always fatal, but I have aaea 
at least two cases of recovery in which, from the symptoms at the 
time and the formation of a dense mass of thickening between the 
umbilicus and the right iliac fossa, I had no doubt of its occur- 
rence. The best chance for the patient is surgical mtervention, 
and, if that were impossible, the administration of a large dose of 
opium or morphia for the doable purpose of lessening the terrible 
shock which attends perforation and of arresting intestinal pexi- 
stalsis, and so minimisinig the extravasation of the contents and 
affording an opportunity for adhesions. I should not hesitate to 
inject half a grain of morphia under the skin^ and give thirty or 
forty minims of laudanum by the mouth. 

High Temperature. — We come now to the third great source 
danger in typhoid fever : the protracted high temperature, I 
have already said that I have been led to look upon the proper 
temperature of the typhoid fever, independent of comphcations, 
as due to the ptomaine generated by the bacilli in the blood, and 
this poison shares with the temperature in the production of the 
effects on the nervous and muscular systems. Aggravation may 
be caused by intestinal sepsis and by the absorption of products 
of inflammation from the Peyer*s patches, eto. The high temperature 
having been long regarded as a deadly Influence, it was natural 
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that the antipyretic dam of substances should be hailed as bringing 
[US exactly what we wanted in the treatment of typhoid fe^er, 
^According to my experience they have not only failed us in this 
[reepect, but have done positive harm. Tliey have undoubtedly 
the effect of relieving the initial headache, but this has appeared 
to me to be a very delusive benefit. One of Sir William Gulfs preg- 
nant B&yings was that the removal of symptoms is not the same 
thing BB the relief of disease. The antipyretics not only knock 
down the temperature, but the patient also — sometimes fatally — 
.and 1 have often in cases admitted into hospital diagnosed not , 
I only the disease but the remedy. My conclusions are based entirely! 
iHpon observation, but it has interested me to learn that Roque 
|mnd Weill have found out that antipyrui arrests the elimination 
of toxines by the urine without preventing their formation. Quinine 
p has done good in large doses as against high temperature, but its 
t'benefits have often been dejtrly purchased at the expense of vomiting, 
noises in the ears, deafness, and eonfuaion. 

The moat efficacious means of controlling the heat of fever, how- 
ever, m the application of water to the surface of the body- Tepid 
or cold spfmging m part of the recognized duty of the nurse, and 
13 practised night and morning even in the mildest cases. Where 
the temperature ranges high the sponging should be done mom J 
frequently, and it is well to time it so as to anticipate the risei 
{ which usually takes place at a certain period of the day, which | 
will be pointed out by the chart. In such cases it will be useful to 
supplement the sponging by a continuous wet compress over the 
abdomen, frequently renewed or moistened, or kept cold by frag- 
ments of ice distributed over it. While, however, sponging, the 
I wet compress, the ice-bag applied to the head, and similar 
[ measures are useful and grateful, they fail to exercise the desired 
' control over the temperature when the fever is at all severe. 
A resource of greater power is the balh^ and it must be 
said that wherever this has been systematically tried the mor- 
tality of typhoid fever has been considerably reduced. The 
diminution in the death-rate wds particularly conspicuous in 
the hands of Brand, who systeroatised the bath treatment. It 
feH from 25 per cent* to 9 per cent. Profeeaor Tripier, of Lyons, 
has had equally favourable results, and the latest statistics which 
I have come under my notice, those of Professor Osier in the Johns 
Hopkins Hospital, are entirely confirmatory, Dr, Cay ley, again, 
I has borne emphatic testimony to the value of bathing, and my 
I own experience while physician to the London Fever Hospital, 
and in the occasional employment of the bath in consultation 
practice since that time, has convinced me that it saves life. The 
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good rcaulta of the bath treatment have long been Imown to tbe 
profesaioo in this country, but it has not come at all into general 
use. The principal reason^ no doubt, is that the cold bathing im 
usually very distressing to the patient, that the labour involved 
is great, and that in the general hospitals it is diMcult to make 
the special provision required and to supply the additional number 
of nurses. There has not, moreover, been the same contrast between 
the results with and without bathing in this country as abroad, 
because our mortality was not so high. 

Brandos system is to place the patient in water at 70° or 65" 
for twenty minutes every three hours ao long as the temperature 
in the rectum rises in the intervals to 102' 5°, cold water being 
at the same time applied to the head* The patient is dried 
immediately or only after an interval, according to the effect of 
the bath on the temperature and according to the strength of 
the patient, and he is very lightly covered* On the Continent, aa 
I have understood, the patient gets into and out of the bath him- 
self, and no harm seems to come of this ; here and in America he 
is lifted carefully in and out, which adds enormously to the trouble^ 
and at the London Fever Hospital the process was often rendered 
leas disagreeable to the patient by cooUng doftn the bath 
gradually from 90° or 86^ to 70^ or 65^ S 

I will not occupy your time by describing in detail the immediat^B 
effects of the bath ; the general result is a mortality of 7 per cent, 
aa compared with an average of 15 or 20 per cent. My own con- 
clusion was that the disease ran a somewhat protracted coarse 
and that relapses were more frequent. Professor Osier's experience 
appears to have been similar bb regards relapses. I will not detain 
you by discussing the explanations given of the good results of 
the bath treatment, but it is an interesting, and to me a new fact 
that cold bathing is found to promote the elimination of toxines 
by the urine. Only one observation I would make, w^hieh is that 
the bath acts not only by abstracting heat, but by the impression 
made on the nervous system, and in hyperpyrexia the shock of 
sudden immersion in ice-cold water or of violent affusion with ice 
water is the more important action of the two, and is, indeed, essentia 
to the effect. 

The mntinuous hath. — The latest development of the bath treat 
ment of typhoid fever, destined, as it seems to me, to supersede alH 
other, is the continuous bath which has been employed for several 
years with remarkable success by Dt, Barr of Liverpool. I have 
watched his records with great interest, and was so greatly impressed 
by the results that before appearing here I determined to see for 
myself the methods by which they were obtained. I paid a yiail^ 
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'Iherefore, to Ihe Northern Hoepltal at Liverpool, where I wba shown 
eaaee under treatment and had the opportunity of ejtaminiag the ap- 
par&tiis employed* This consists ol what Dr. Barr calia a tank^a 
grmgnified b«itb with perpendicular sides raised on short legs. The 
size Is important, not only as allowing the patient plenty of room, 
bat because a considerable volume of water is tlie more eaaily 
mamt&ined at an equable temperature. The usual temperature 
is 95°, but it may be lower when the fever is high and does not yield, 
ftO^ being the lowest which Dr, Barr has found necessary in ordinary 
circumstances. In hyperpyrexia the bath may be emptied, and 
ooM or iced water dashed or run over the patient. The patient 

linea on an Ilkley couch framework, over which is stretched a 

Ij'woven material which easily allows of the passage of the 

through its meshes. In the newest form of the apparatus 

e patient can be raised on hig couch completely out of the water 
y means of a pulley arrangement. A thermometer floats on 

le water, by a glance at which the nurae sees what its temperature 

, and when necessary she adds hot or cold water, as may b&J 
uiied. At first this was done hy buckets, and any excesa 1 
was removed, or the tank was emptied by means of a giphon ; but 
now the hot and cold water are supplied by pipes, and a large exit 
pipe four inches in diameter passes from the middle of the floor 
of the tank immediately under the nates of the patient* The 
shoulders are supported by an air cushion, upon which, again, 
rests another small, ring-shapod air cushion for the head, and the 
body is covered by a thin blanket which is brought over the chest 
np to the neck, as it is difficult to keep the upper part of the chest 
under water, and the blanket keeps it warm and moist ; over the 
tank is a waterproof sheet. 

The patient Is not necessarily taken out of the tank when 
the bowels act or the bladder is emptied. Advantage ia taken 
of his removal when the tank is cleansed, once In the twenty- 
four hours, to obtain an action of the bowels if possible, but 
at other times the evacuations are passed into the water. The 
provision made for minimizing the contamination is that under the 
Bates there is a circular aperture in the webbing on which the 
patient rests, and immediately below is the large exit pipe by means 
of which the wat^* receiving the stools can be run off at once before 
they are diffused in the bath ; a considerable depth of water under 
the patient is consequently necessary. It would be easy to adapt 
to the margin of the aperture a flexible funnel communicating 
with theexitpipe, which would still further dirainiah the liability to 
[contamination. The three patients I saw under tank treatment 
appeared to be perfectly comfortable ; the sldn of the hands and 
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feet wae white Mid corrugated, m is seen in washerwomen, but 
elsewhere the integument had a natural appearance* The tongue 
invariably becomee moiet within twenty-four houra^ and any abdom- 
inal distension present is said to subside and delirium and tremor 
to quickly yield, i 

Dr. Barr has furnished me with complete statistics of the typhoid 
fever trejited by him. These would be out of place here. The 
general result is that out of 180 cases, 43 of which had the continuous 
bath, 7 patients died, not quite 4 per cent., and 2 deaths could 
not fairly be attributed to the fever. 

There is no reason to suppose that the typhoid fever of Liverpool 
is of a less severe type than elsewhere, and the number of oases 
is sufficient to establish a prima facie conclusion as to the results ; 
and if there m a method of treatment by which the mortality of 
typhoid fever can be reduced to 2 or 3 per cent* the only question 
which remaij^ for ua is whether it is generally applicable* In my 
judgment there is no doubt as to this, I have had some experience 
in the ordinary bath treatment, and it appears to me that the 
trouble involved in the continuous bathing is much lem. I hope» 
therefore, that a tank-room will soon be provided at every hospit&l, | 
and I see no reason why a portable tank should not be constructed, 
provided with means of renewing and removing the water, and 
with all other requisite apphances, which might be kept at the 
different nursing establishments, to be sent out to private houses 
with nurses trained in their use* It should be added that Dr* Barr 
reserves the continuous bath for the more severe cases, but the 
principle of continuous abstraction of heat by water is carried out 
in all* The abdomen is covered by a wet compress, which is fre- 
quently moistened, and only a single thin blanket is aUowed as 
bed-clothing. The extremities, however, may have extra coveringp 
and may be kept warm by hot bottles j if necessary. 

Resume, of TreatmeTit. — -Having analysed, so to speak, typhoid 
fever into the factors which enter into its symptomatology, and 
considered the methods by which the different processes making 
for the injury of the patient and tending to his destruction may 
be counteracted, I may conclude by bringing them together again, 
as they are likely to arise in the course of a case, gi^ng brieBy the 
treatment. The patient will, of course, be put on liquid nourieh- 
ment, the amount and kind of which and the time of its adminiBtra- 
tion wiU be clearly indicated. There AviU probably be a few days 
in which the diagnosis will be uncertain, during which it may seem 
that an aperient is called for. Let this take the form of one or 
two grains of calomel, followed by a mild eaJine sucJi as phosphate 
or sulphate of soda. The resulting motion and eves^ other stool 
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which the patient passes should be carefully inspected. Should 
there be severe headache ^ not relieved by cold to the head, ten or 
fifteen grains of phenacetin may be given at night onco or twice 
perhaps. As soon be the diagnoeis is formed, cold or tepid sponging 
will be ordered, or, rather, seeing the excellent results of this practice 
in the hands of Dr* Barr, a wet apron would be appUed to the abdo- 
men and kept moist instead of reserving it for special indications, 
the bed covering being extremely light. In no case should an eidor- 
dovm or other impervious coverlet be permitted. If the maximum 
tempemture in the twenty-four hours does not exceed 102^ or 
102-5^ F. no other treatment will be needed ; but even then unre- 
mittiiig vigilance must be exercised to the last day of the disease, 
a report, of food, drink, sleep, evacuations, temperature, etc.* being 
submitted by the nurse at each visit. 

When due care is exercised it ia not likely that diarrhoea 
will be induced by undigested milk or improper food. Should 
it occur and be attributed to intestinal sepsis, Hquor hydrargyri 
perchloridi with quinine, or fractional doses of calomel would 
be given, and, this faihng to check the undue frequency of 
the action of the bowels, a starch- and-opium enema would b© 
adminiBtered after each loose motion. With a higher temper- 
ature cold wet applications would be employed more assiduously 
and more extensively, and liquor hydrargyri perchloridi (half 
a drachm to one drachm), or one-third of a grain of calomel 
might be given with one or two grains of quinine, especially if 
the temperature rose suddenly or pursued an erratic course sug- 
gestive of intestinal sepsis, and this w^hether there were septic diarr- 
hoea or not, the effects, of course^ being carefully watched. Sup- 
posing the temperature to defy ordinary measures and to remain 
at or near 105"^ in spite of the wet sheet, ice compresses over the 
abdomen, the ice cap, etc.j affusions of ice-cold water would be 
nece^ary or a large enema of iced water might be administered. 
This ia on the understanding that the tank treatment ia not avail- 
able, and that the difficultiea attending the employment of the 
cold bath prevent recourse to it. When Dr. Barr*s tanks can be 
had, the continuous bath will be preferred in all cases in wlolch the 
temperature reaches 103^. 

Sleeplessness would be alleviated hj ten or fifteen minims of 
liquor morphinae bimeconatis* As the disease advMiced, if the 
pulse became frequent, soft, and short, brandy would be given, 
beginning with two to four drachms every three or four hours, 
the amount would be increased if the tongue were dry, and 
especially if the tongue and lips w^ere tremulous and the hands 
unsteady. Should sudden failure ol strength occur, as may 
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happen at any period of the disease, brandy would be admin- 
stered freely, and ether and strychnine, the latter especially would 
be injected subcutaneously. Exhaustion towards the end of a long 
and severe attack would be counteracted by similar expedients, 
together with the assiduous administration of concentrated liquid 
nourishment in small quantities. The patient may sometimes 
be carried through a period of extreme and almost hopeless danger 
by unremitting employment of one after another of these resources. 
Symptoms of oppression of the nervous system not obviously 
due to exhaustion by protracted high temperature, particularly any 
tendency to heavy stupor, with small, weak pulse, would be an 
indication for the administration of two or three grains of calomel, 
unless the intestinal lesion apx>eared to be severe, in which case 
haemorrhage might result. On the sudden supervention of tym- 
panites half a drachm or so of laudanum or liquor opii would be 
given. Complications would be dealt with as they arose — haemorr- 
hage by means of some liquid preparation of opium or morphia 
to arrest peristabis, by an ice-bag over the right iliac fossa, and by 
the subcutaneous injection of ergotin to tighten up the arteries 
and diminish the systolic output of the left ventricle. In case of 
perforation abdominal section has in a small proportion of cases 
saved the patient, if that were impracticable a large dose of opium 
together with morphia injected subcutaneously would offer the 
only chance. 



oil A CASE ILLUSraATING THE PROGNOSTIC SIGNIFICAHCE OF 
TWE BLOOD PRESSURE DC ACUTE RENAL DISEASE 

Medical Socidy^s Proceedings^ 1888 

It jfl well known that kidney diseaise is attended with increase of 
tension in the arterial syitem. This is most marked in the con- 
tfaeted granular affection of these organs, but it is present in 
almost every form of renal disease. I have, however, met with 
eaaes in which the arterial tensioa has been much below instead 
of above the normal average, and all such I have watched with 
unusual interest* I have twice seen low tension when the character 
of the urine, the age, antecedents, and condition of the patient 
have indicated cirrhosis of the kidney ; in both the disease proved 
fatal with unusual rapidity* In acute renal dropsy I have found 
p^sistent pulse of low tension more frequently, and it has always 
been associated with an intractable character of the disease. A 
fatal case of this kind was the subject of a clinical lecture some 
years since* 

In acute renal dropsy the artery is usually at first full between 
the beats, and rather large, but the beat is short and easily arrested. 
This corresponds to a period of temporary dilatation and weak- 
ness of the left ventricle. In the course of a week or ten days, 
however, the heart recovers itself, and the pulse acquires the 
character of moderate tension, which, in a case ending favourably, 
is etiBtained up to the time of complete recovery « I have learnt, 
therefore, to look for the supervention of a certain degree of tension 
in the puJse as an indication of favourable progress ; but, as has 
been said already, in some cases it is missixkg* The defect of tension 
may be due to persistent weakness of the heart, the capillary or 
arterio-capillary resistajice being present, but the driving power 
on which the degree of pressure in the intermediate arteries ulti- 
mately depends being deficient. That weakness of the central 
organ of circulation is of unfavourable prognostic import is easily 
ieen, but the low tension is not always so caused ; there Is some- 
times diminished resistance at the peripheiy ; the capillarie 
and ^terioles are related, and allow the blood to slip through' 
them as in pyrexia, SiUd the puJse is not only weak but short* It 

w,B, w XO 
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ia not 80 emy to understand why thla ehould be of bad augury, 
and it is only by observation that this conclusion has been reached* 

The case to which these remarks lead up is summarised in the 
following account ;— 

J, L., aged 27. a carman, married and having three healUi; 
children, of sober and steady habits, and previously in the enjoy- 
ment of good health* was admitted into St. Mary*B Hospital on 
October 29, 1887, on account of acute renal dropsy* His mother, 
etiU ahve, was much addicted to drink, which brought her to the 
workhouse, where she then was. There was no other unfavourable 
family history* 

The patient was bom and had hved all his life in London, and 
had had no illn^s since childhood, when he had Bmall{K}X. He 
underwent a certain amount of privation two years previouily^ 
when he was out of work for four months, but did not apparently 
suffer in health. For the last eighteen months he had been a 
carman* Without any special ej^posure to cold, he had four day« 
previously noticed on rising that his face, arms, and legs were much 
swollen, and he had a bad cough. He remained at home for two 
days, and then returned to work, but on the day of his admission 
to the hospital the scrotum became swollen, and with this the 
face was pale and swollen, the eyelids puffyi and the e^remltiee — 
the arms and hands more than the legs — affected by the oharac- 
teriatic firm, waxy oedema of early acute desquamative nephritis. 
The urine was found to have a specific gravity of 1030, and was 
almost entirely converted into a coagiilum of albumen on boiling 
and adding nitric acid. It waa straw-coloured, gave a very slight 
blood reaction with guiaoum and ozom'c ether ; no blood corpuscles 
were seen, but numerous epithehal casts* The temperature waa 
slightly subnormal, the pulse 64* 

I first saw the patient on November I, and found the pulse 
00, short and very compressible. The heart waa normal in size, 
but the apex- beat could only just be felt, €md could not be definitely 
localized, and there was no right ventricle impulse ; the sounds 
were weak and indistinct * 

A week later the dropsy had everywhere increased, and th* 
was a small amount of ffuid in both pleural cavities. The pulse 
was still short, weak, and devoid of tension ; the heart somewhat 
enlarged downwards, the first sound short, the interval between 
this and the second rather longer than normal^ the second sound 
weak. The amount of albumen in the urine was still veiy Iarge» 
the coagulum occupying seven-eighths of the volume ; hyaline mnd 
granular casts were present* 

The prognosis was at once formulated that the case would b^ 
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of long duration, the basia for this being the defective pulfie- tension 
and weak blood-propulsion by the heart. It was at the same time 
considered probable that the large proportion of albumen was 
not due to any specially severe affection of the kidneys, but was 
a consequence of the languid circulation, which would almost 
permit of complete stasis in the capillaries ramifying between 
the convolute tubes in the cortex of the kidneys, and, conse- 
quently, in the Malpighian tufts. It was anticipated, therefore, 
that if the circulation could be improved, the amount of albumen 
might diminish rapidly* 

The patient was, of course, kept in bed* His diet waa mainly 
milk* Tincture of iron with sulphate of magnesia was given at 
fiiit, to which were added in a few days nux vomica and digitalis ; 
dry cupping over the loins was practised. 

At the end of a fortnight, on November 14, the dropsy had 
sUgbtly diminished, but there was still much fluid in both pleural 
cavities. The pulse was short and compressible, the apex-beat 
of the heart just perceptible in the fifth space slightly outside 
the nipple line* The urine had a specific gravity of 1018, and 
the coagulated albumen occupied half its volume. 

On November 21 a general improvement was noted in the 
pulse* The artery could easOy be felt between the beats, and 
rolled under the finger, and was not so compressible* Simultane- 
ously the amount of albumen had fallen i so that it was described 
as rather more than a trace. The dropsy and pleural effusion 
were much less. 

On November 24 the apex-beat could be distinctly felt in the 
fifth space, three- quarters of an inch outside the nipple line* The 
first sound was here indistinct and rather prolonged instead of 
short, BB before ; the second sharp and louder than normal, the 
interval still much prolonged ; the pulse was long, and not easily 
compreBsible ; albumen one- eighth ; dropsy nearly ^one. 

Two dsLyB later the patient appeared to be so nenrly well that 
he was allowed by the resident surgeon to get up for a short time. 

There was at once, December 5, some return of swelling in the 
legs* The apex-beat and heart sounds became weaker and the 
pulse more compressible, while the proportion of albumen rose 
to one-third. 

That this was not an ordinary relapse due to chill was clear 
from the rapid return to the previous condition of the urine when 
he was sent back to bed. The explanation was that the heart 
was not equal to the maintenance of the circulation in the erect 
position « and vnth the languid movement of blood so caused came 
the increased amount of albumen. 
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He was now kept in bed. He took his food, slept well, remained 
free from dropsy, and had only a varying trace of albumen. Before 
it was considered safe again to allow him to rise he had an attack 
of tonsilitis, in which the temperature rose to 103-8° on January 
23, and the urine was now of a dark purple colour, and contained 
four-fifths of its volume of albumen. Under the microscope 
however, there were scarcely any blood-corpuscles. The blood 
and albumen rapidly disappeared, and were succeeded three days 
later by uric acid crystals in large quantity. The attack was, in 
fact, one of haemoglobinuria. The patient is still in hospital, 
but his subsequent history possesses no points of interest. 

The imperfect development of blood pressure to which I have 
called attention in this case is not to be looked upon as the cause 
of the slow recovery or of the complications observed in the course 
of the disease ; it merely reveals the constitutional weakness to 
which they are to be attributed, and shows that the patient is 
made of poor stuff. In doing this, however, it fulfils a useful pur- 
pose, as it throws Ught on the prognosis. The occurrence of haema- 
tolysis and haemoglobinuria in the course of an attack of tonsilitis 
was an interesting confirmation of the opinion formed as to the 
feeble powers of resistance possessed by this young man's constitu- 
tion. 

The development or non-development of pulse-tension in the 
course of acute renal disease appears to me again to furnish some 
guidance in treatment. To raise the tone of the circulation is a 
help towards recovery when this is defective. 



B£NAL DISEASE AND TBE CffiCULATION 

Practitioner, 1901 

Tbe Editor has imposed upon me the task of dealing with the 
relations between disease of the kidney and the cardio-vascul&r 
system, or, in other wordd, of discussing the effects of renal dlseaj^o 
upon the circulation. This can be done only briefly and imperfectly 
in the space at my dispoeaL 

The primary and dominant effect of disease of the kidneys on the 
motion of the blood is obstruction in the capillariea and arterioles. 
This appears to prevail in all the somatic structures, and it is no 
doobt provoked by the presence in the blood of nltrogenized waste 
which it is the office of the kidneys to eliminate. In what chemical 
form exactly this retained waste material exists we do not know 
fully and definitely, and the inquiry does not concern us here. 

A question of great importance is whether the primary obstruc- 
tion is in the capillaries, or by the stop -cock action of the 
arterioles* Notwithstanding the high authority of Dr. Oliver in 
aU matters relating to the circulation, I am still of the opinion 
that the primary seat of obstruction is in the capillaries, and 
that the con traction of the arterioles is secondary to this. There is 
capillary repulsion as well as capillary attraction as a physical 
phenomenon* While water ascends in fine glass tubes ^ mercury 
almost refused to enter them ; the entire process of osmosis is 
governed by the affinities of the membrane and the fluid* Physio- 
logically, according to myapprehension, the resistance to the onward 
movement of the blood in the capillary network determines the 
exudation of the hquor sanguinis from the capillaries into the 
interstices of tbe tissues, where it becomes available for their 
nutrition, which it is not while within the vessels. This resistance 
varies under normal conditions, and it is almost a corollary that 
it must he influenced in one or other direction by morbid states or 
constituents of the blood. The experiments of Sidney Ringer 
seem to demonstrate conelusively that resistance to the onward 
motion of the blood excited by substances introduced into it is 
entirely independent of the nervous system acting upon the arterioles. 

In pathology, again, the retinB.1 haemorrhages, which are so 
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GODimon, appear to me to be incompatible with the idea that the 
resistance in the peripheral circulation which has determined the 
rupture of veaaels so minute can have its seat elsewhere than m^ 
the capiUariee. A similar conclusion is suggested by a study of I 
cerebral haemorrhages* It m the minute arterioles which burst, 
ajid the obstruction must therefore have been beyond them. 

Given the obstruction to the onward flow of blood through the 
artano-oapillary network, there m first a contraction of the small 
arteries which we assume to be protective — the stopcock action of 
George Johnson. The resistance being present, and all the chan- 
nels through which the blood must pass being narrowed, if the 
blood is to circulate at anything like the normal rate there must 
be an increased driving power, which can only be suppUed by the 
heart. The heart rises to the occaaion» and contracts with greater 
vigour. We have thus, in the arterial side of the vascular system, 
resiBtance in front and increased pressure behind. There must 
consequently be high pressure in the intervening arteries from the 
aorta onwaixis, which is spoken of under various aliases^ — " high 
blood pressure," " high intravascular or intra-arterial pressure " ; 
and since the internal fluid-pressure puts the arterial walls on the 
atretch, '* high arterial tension," which, recognized in the radial at 
the wristp becomes " high tension of the pulse," or " high pulse 
tension," and the like. 

Applying now the above considerations to the simplest andl 
moat common illustration of the effects of renal disease on the 
cardio* vascular system, we may follow them as they are found 
to occur in the course of contracted granular disease of the kidney. 

The Pnlae, —Jj^t us note first the characteristic pulse. What 
we feel in the pulse in our routine exaoaination of it is not any expan- 
sion of the artery, any increase in its diameter, but, having more or 
less flattened the vessel by the pressure of the fingers during the 
interval, this change of shape is rectified by the increased internal 
pressure of the pulse wave, and this is what is felt. There being, 
then, the increased resistance in front in the arterio>Gapillary net* 
work, and the augmented pr^aure from behind, the artery does 
not allow itself to be flattened so easily, it remains full, and more 
or less tense between the beats* The special character of a renal, 
or of a high tension pulse is not the degree of pressure required toJ 
compress the artery, not the force or violence of the beat as il^ 
impre^es the finger ; these depend on the vigour of the heart *d 
systole (and the impression may be singularly influenced by the 
size of the vessel) ; the point to observe is the fullness of the arteity 
between the beats, the absence of the sudden subsidence of the vessel 
under the fingers as the beat passes, ^^h 
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The pube, thm, in the early stages of chronic Bright's diseaee, 
wtH usually be email, the artery being in a state of contraction. 
The beats wM be incoDspicuous from the small size of the vessel, 
and from the fact that it is not readily flattened on account of the 
inteimal pressure* Such & pulse Is very often described ajs weak* 
It will be found, however, that the artery can be felt between the 
beats, and can be rolled under the finger, and, when the attempt is 
made to extinguish the pulsation and compress the artery, the pulse 
seems to become stronger as the increasing pressure is applied. 

We may now trace the effects in the arteriad walls of the increased 
internal pressure to which they are exposed, these effects con- 
stituting in a large proportion of cases the process by which renal 
disease proves fatal* The first ia a physiological increase of the 
muscular fibres, ao that the arteries may be able to control the circu- 
lation by dilating or contracting as may be required « The vessel 
can now be felt to be thickened when the blood is squeezed out of it 
as well as /nil between the beats of the pulse. 

In course of time, notwithstanding the increased thickness of 
their walls, the arteries become more or le^ dilated by the distending 
force of the blood within them. There will be fibroid change also, 
as well as muscular hypertrophy in their walls, attributable pro- 
bably to compression of the vasa vasorum, and consequent impaired 
nutrition. It is when changes of this kind have taken place that 
we have the characteristic " renal pulse " in its full development- 
large, the pulse wave long and dwelling on the finger, gradual in its 
rise and fall ; or more sudden if the arterial system generally has 
undergone much degeneration ; the artery, full between the beats, 
thick walled, rolled under the finger, like another tendon at the 
wrist, and followed with ease half-way up the forearm, usually 
tortuous, A pulae answering to this description is often sufficient 
for a diagnosis. 

The Heart.— FsLTi or impari passu, with the changes in the veeeela 
win have come changes in the heart* At first increased vigour of the 
S3^tole with marked apex:- thrust and accentuation of the aortic second 
sound. Gradually hypertrophy of the left ventricle, displacement of 
the apex downwards and slightly outwards, general systolic heave as 
well as distinct apex push. As in the case of the arteries so in the 
hearty fibroid change supervenes, and in the long run it depends 
on the relative progress of degenerative change in the v easels and 
heart — often, however, on quasi-accidental circumstances — whether 
cerebral arteries are ruptured by the pressure which the heart is 
able still to maintain, or the heart is beaten by the resistance in 
the circulation and undergoes dilatation* 
On© of the early indications of the latter occurrence is reduplica- 
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tiOQ of the first gQimd, best heard to the inner aide of the apexJ 
denoting a falliure of synckroniflm between the two ventricles im 
their ayatole. \ 

As the changeg in the heart and vessels advance the symptooui 
attending diseaaa of the kidneys develop — headache, troubles of tha 
digestion, losa of flesh, breathlessness, sleepleasnees, Irregular 
action of the heart, and in later stages, perhaps, attacks of nocturnal 
dyspnoea. 

As is well known the form of renal disease under consideration is 
not BA a rule attended with dropsy* Oedema, however, may come 
on at a late period, when it marks the supervention of heart-failure ; 
or it may be determined at any time by ao attack of bronchitis, 
or of influenza attended with cardiac asthenia, or by serious over- 
exertion or fatigue. There will always, when oedema sets in, be a j 
decided increase in the amount of albumen in the urine, and the * 
aggravation of symptoms is often set down to intercurrent tubular 
catarrh or to advance of the disease of the kidneys, whereas it is 
really due to failure of the heart. 

The extraordinary and inexplicable cases in which attantion m\ 
fiist called to the condition of the kidneys by sudden impairment 
of vision in a young and apparently healthy and vigorous adult, 
which is found to be due to retinal haemorrhages, have always in 
my experience exhibited marked high tension of the pulse, but 
advanced arterial change has not been traceable. 

Acute Nephritis. —The relations between acute tubular nephritis 
and its effects on the circulation are not so easily followed. 
They are, indeed, extremely inconstant, and other fa^^tors besides 
the affection of the kidneys enter into the question. For example, 
when the nephritis is scarlatinal or consequent upon some other 
acute specific infection, the blood poison will have its own effect 
on the heart and vessels. There may also be pyrexia, which, even 
if sUght, will relax the arterioles and capillaries, and exercise an influ- 
ence on the action of the heart. The tendency to obstruction 
in the capillaries from the presence in the blood of nitrogenized 
impurities is, however, always present, though it may be more or lees 
masked or neutralized by one or more of the influences enumerated. 
Oedema is usually an early symptom in tubular nephritis, but 
there is no definite relation between the dropsy and the proportion 
of albumen present in the urine, nor is the dropsy always explained 
by the diminution in the quantity of urine passed. 

The pulse is, in the early stages of this form of renal disease, 
rather small, the arteries being full between the beats. There m 
not, however, any marked tightening up of the artery, and on 
compression the wave is easily sirreeted. This last fact shows that 
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■Ihe heart is not acting with rigour, and on examination the impnka 
nriU be found to be diffuse and the firat sound short* The heart has^ 
"in foct, failed to respond to the call made upon it by the increased 
resbtance in the peripheral circulation, and instead of meeting it by 
hypertrophy, has become dilated. The obstruction haa developed 
Hdo rapidly for the he^rt to keep pace with it, and the heart haa 
Beeo at the aame time subjected to debilitating influences. 
■ Hie condition here described of the cardio-vaacular system and 
puke in the early stage of tubular nephritis haa been dwelt upon 
because the prognosis of the cases depends greatly on the develop- 
ment of real arterial tension. So long as the pulse remains flaccid 
and the heart weak, there is no effort on the part of the constitution 
towards reeovery. As the pulse becomes firm and long the amount 
of urine passed in the twenty-four hours increases, and the pro- 
portion of albumen diminishes, and the first step towards improve- 
ment is taken. 

In chronic tubular nephritis, whether primary or consequent 
upon an acute attack, a moderate degree of arterial tension usually 
prevails, and it is not through cardio- vascular changes that a 
£atal termination is usually reached. 

Amyloid disease of the kidneys gives rise to lifctle increase of 
intra-vascular pressure. It is secondary to other diseases, which 
on the whole tend to relax the peripheral vessels. 

The cardio- vascular changes resulting from renal disease not only 
give rise to consequences directly due to the lesions of the heart 
and vessels — the cardiac dilatation and asthenia with the attendant 
dyspnoea and dropsy, the cerebral and retinal and other haemorrhages 
from rupture of degenerate vessels — they play an important part 
in the production of phenomena which are considered to be direct 
effects of uj-aemic poisoning. Such, at any rate, is the case, in my 
judgment, with respect to uraemic convulsions. 

Uraemic eonvuhione. — Convulsions are not produced by the ex- 
perimental introduction into the blood of urea or any of its 
derivatives, or of any other of the constituents of urine. Con- 
vulsions do not necessarily occur in old standing disease of the 
kidneys, when the blood may fairly be supposed to be completely 
laden \idth renal impurities from imperfect elimination extending 
over years, when, indt*ed, the breath is charged with uraemic factor* 
On the other hand, they may supervene at a quite early period 
of acute tubular nephritis when there has been no time for the 
accumulation of any large amount of uraemic matters. 8ome other 
ciuiee of the convulsions must therefore be sought, and it seems 
lo zne that tho ex:planation is to be found in etaflis of the cortical 
cerebral oiraulation. 
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The intra^craniaJ pressure k governed by the arterial pressurd, 
and must therefore be abnormally high in chronic renal difiease. 
Retijial haemorrhages and optic iachaemia are not uncommon, and 
I have eeen the sheath of the optic nerve distended into a bulb by 
fluid from the subarehnoid space just behind the globe of the eye, 
exactly as in cerebral tumour. The cerebral hemtspheres must, 
when the intra-cranial pressure is excessive, be compressed against 
the vault of the cranium^ and sometimes the convolutions are seen 
to be actually flattened. Whether from the degree of such pressure, 
BE may be the case in contracted granular kidney, or from the heart 
being deficient in energy at the time when the resistance in the 
peripheral circulation sets in, as in tubular nephritis, it may happen 
that the onward movement of blood in the cortical arterioles 
and capillaries may be arrasted. It is this arrest of the cortioal 
circulation which, in my opinion, determines the attack of con- 
vulsions, 

CoDvuJsions of the most violent character may occur in associo^ 
tion with extremely high arterial tension when there is no renal 
disease. The most remarkable instance, among severd of the 
kind which have come under my observation, was the case of a 
medical man still living more than twenty years after the occur- 
rence which I have related more than once. He presented himself 
one morning, saying taugkingly that he had b^n sent by his wife, 
who said he had had some sort of fit in the night. His forehead 
was dotted with minute petechiae, and there could be no doubt that 
it was a convulsion that he had had. The tension of the pulse was 
extremely high. During the following night I was called to him, 
and found one convulsion following another, with intervals during 
which he was unconscious, and the respiration almost suspended* 
On the strength of the state of the pulse on the previous day— for 
it was now weak and intermitting — he was bled to thirty onnoee. 
The last convulsion took place while the blood was flowing, an d ^ 
he made a rapid recovery, ^H 

It is well known that Cheyne-Stokes breathing is more con^l 
monly met with in renal disease than in any other association, and 
I have come to the conclusion that it is in virtue of the high arterial 
pressure. In my experience high pulse tension has been an invari- 
able sxLtecedent of the true rhythmical Cheyne-Stokes rise, falJ, and 
suspension of the respiratory movement, whether or not there 
has been albuminuria. The question, however, cannot now be 

diSCUBBCd. 

Treatment — There remain for consideration the therapeutical 
indieatiotis to be derived from the cardio-vascular conditions 
resulting from renal diseas6t 
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Of theee the first is unmediate and free venesection on the 
oc€urrence of uraemlG^ convulsions. Sixteen or twenty ounces of 
blood should be taken at once, followed by a calomel purge. The 
advantage of free bleeding was forcibly insisted on many years 
I ago by Sir Samuel Wilks, If a single withdraw^al of blood do not 
■top the convulsions it may be repeated, and recurrent uraemio 
convulsions may be met by further venesection. In acute tubular 
nephritis bleeding on account of convulsions may be foUowed by 
immediate and remarkable improvement. Without going so far 
as to recommend venesection in this form of kidney disease, an 
expression of regret may be permitted that wet-cupping over the 
loins is now so little practis^. 

A further indication for treatment may be deduced from the fact 
that the damage to the vessek and heart, through which much of 
the suffering attending renal disease is brought about, and by which 
life is shortened, is due to high arterial tension. The reduction 
of the intra-vascular pressure ought to be an object continually in 
view. For this purpose the vascular relaxants have been tried — 
nitro-glycerine, the nitrites, the tetranitrate of erythrol. Unfor- 
tunately the effect of these substances is very fugitive, but the 
lost named, which is slower and more persistent in its action, may 
sometimes be given with advantage. 

The best means known to me of exercising a definite influence 
on unduly high intra- arterial pressure is through mercurial 
aperients* I am accustomed to attribute it to increased elimin- 
ation, but, whatever the explanation, the clinical fact is undoubted, 
A dose of calomel^ three to five grains, wiU often avert impending 
convulsions, or prevent their recurrence, will relieve the headache, 
stupor and twitchings, and may prevent uraemic paroxysmal 
dyspnoea in advanced kidney disease* The nightly attack of 
renal asthma I have seen prevented by 5 gr, of calomel, and 
recurrence obviated by small occasional doses* In the attack the 
arteried are tightened up to an extreme degree^ and the asthma 
IS essentially cardiac , the left ventricle being beaten by the 
resistance in the peripheral circulation « So also a single grain of 
pil* hydrarg. or hyd, e, cret., with rhubarb or colocynth and 
hyoficyamus, once, twice, or three times a week, according to the 
degree of tension in the pulaa, exercises a favourable influence in 
the early stages of chronic Brlght^s disease, both on the symptoms 
and on the course of the disease. 

In this brief and imperfect article I have been more concerned to 
bring out clearly the connexion between renal disease and the 
affections of the circulation resulting therefrom than to discuss the 
iubject exhaustively. 
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FiraOTioKAL albuminuria, which was the subject of three Important 
papers read before the Medical Society by the President, Dr. Rose 
Bradford, and Dr, Weat» and of an interesting debate, is a question 
which has occupied my attention for many years, and as time 
did not permit of my taking part in the discussion, I hope I may be 
allowed to make a few observations now. 

The first point which comes out is the necessity for greater 
preciBion in the definition of what we mean by functional albumi- 
nuria. Albuminuria can never be ph3^iological ; the term " func- 
tional," though admigBible in the sense given to it by Dr, Pavy as a 
contradistinction to structural, is vague ; the albuminuria of the 
apparently healthy, the designation accepted by Dr. Rose Bradford, 
is still more unsatisfactory. To begin with, many of the subjects 
of intermittent albuminuria are not in apparent health ; they faint 
in church or at drill, as pointed out by Dr, Armstrong and Dr. 
Clement Dukes ^ and as a descriptive terra it includes structural 
disease of various kinds, and continuous, as weU as intermittent 
or occasional, presence of albumen in the urine. It can only serve 
as a starting-point for discrimination and classification. 

Without entering upon thia point, which occupied much of all 
three of the original papers, it may be said definitely that there 
is an affection which may be called postural albuminuria. W^J 
can eliminate early nephritis and nephritis in process of recover]^^^ 
early stages of contracted granular kidney, unsuspected heart dis-^^ 
ease, albuminuria from fever, from overfeeding or indigestion » gout 
or oxaluria, or from adventitious discharges from different parte of 
the geni to-urinary tract. There is left a group of cases in which 
the characteristic feature is albuminuria on rising from bed in 
the morning, usually passing off in the course of the day. These 
cases are exceedingly common, especially in boys and young 
men working up for examination, and, applied to them, the designa- 
tion albuminuria of adolescence is perfectly appropriate, but the 
name postural albuminuria is no doubt better, as open to no uncer^ 



A NOTE ON POSTURAL ALBUMINURIA 



157 



iaintj. The albumen is not due to fcK>d ; it does not appear if the 
patient remaina in bed to breakfast, or after meaU later in the day ; 
it cannot, as was clearly shown by Dr, Rose Bradford, be toxaemic ; 
it disappears quickly on lying down. It is obviously in relation ii^th 
the eirect posture after a night's rest in bed, and scarcely less obvi* 
ously with imperfect card! o- vascular adjustment to the changed 
hydrostatic conditions. Albuminuria from excessive exertion is 
also circulatory, the cardio- vascular capacity for adjustment having 
been over-passed. It does not seem to me that any antecedent 
affection of the kidneys by febrile disease need be postulated. 

The amount of albumen is usually small, but it may be very 
considerable. It is important that this form of albuminuria should 
be recognized, since the treatment required is the exact reverse 
of the milk diet and protection from exposure to cold and fatigue, 
whioh would be suitable in renal disease ; and the debate wiU have 
been of signal service if it should lead to the adoption of the term 
postural 

The antecedent which In my experience has been most com- 
mon is a neurotic family history, and the condition invariably 
existing in the patients themselves has been cardio- vascular insta- 
bihty. The pulse varies greatly in frequency and tension, often 
while under examination, certainly at different periods of the day, 
and is unduly influenced by changes of position, such as lying down ] 
or standing up. A distinctly high-tension pulse, not very uncom- 
mon in childhood and early youth, would take the patient out of the 
category of postural albuminurja, and would warrant suspicion of 
actual renal disease or of juvenile gout. 

The action of the heart affords further evidence of the instability 
of the circulatory system. Both Dr. Pavy and Dr. Armstrong 
epoke of the violent cardiac impulse. According to my oxperience 
It is the impulse of the right ventricle which is forcible, the apex- 
beat being weak* Contrast between a weak apex- beat and left 
ventricle sounds and the powerful right ventricle impulse and loud 
iounds has seemed to me to be constant in these cases « Another 
observation of like signiBcance is that the second sound is redupli- 
cated when the patient lies down. 

The prognosis is favourable. I have never known true postural 
albuminuria to resist treatment or to develop into actual renal 
disease. Usually all the treatment required is good simple 
food, freah air^ and vigorous exercise. There is no need to forbid 
school games, except perhaps house runs and long paper*chases. 
Tonics such as iron, ansenic, strychnine, and quinine will be useful 
in many of the cases. Constipation should be corrected by aloetio 
or other aperient of the tonic class. On the morning after a mild 
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pil. hydrarg. o. colocynth. et hyosoyamo the albumen may be 
absent even when habitually abundant. This should be borne in 
mind when a candidate for one of the public services has to undergo 
the medical examination. 

If these cases are treated for renal disease, put on milk diet, 
protected from cold, and forbidden to take exercise, they will pro- 
baby go from bad to worse, and I have met with several instances 
of confirmed nervous valetudinarianism apparently attributable to 
this error in early life. 
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F^M LacTURBS ON " The Pulsb '* m thb Lancet, 1875, Vol. n 
Kidney Disease 

, . . I SHALL not occupy you long by lUustrations o£ the aaaocia- 
tion of high arterial tenBion with disease of the kidaeye. The 
ihject m one which I have considered here before, but it Is strictly 

rwitbin the scope of this lecture to refer to cases in which the pulse 
has at once given the clue to the kidney disease. Most of you will 

^i^member the case I have already mentioned of a man, Henry C , 

ged thirty- three, who applied for admission suffering from pain in 
the head, vomiting, and impairment of vision ; he reeled and 
staggered alao, exactly like a drunken man, and could not walk 
without support ; his speech, again, was thick. He presented a 
complete picture of cerebellar disease. I sent him to the ward at 
once, with the remark that there was apparently disease of th© 
cerebellum, probably, from his age and appearance, syphilitic, post- 
poning examination till we could go into the case fully. When I 
came to his bedside, however, expecting the S3niiptoms and history 
of an intracranial affection, I had scarcely placed my hand upon 
the pulse when my first^sight diagnosis fell to the ground* I saw 
I had to deal with renal disease ; the urine was examined and found 
to be albuminous, the ophthalmoscope showed us albuminurio 
retinitis, instead of optic neuritis or ischaemia ; the headache, the 
vomiting, the loss of vision were uraemic^ and ultimately we had 
post-mortem demonstration of contracted granular kidneys. 

In November, 1873, a former student of this hospital, on© of 
our very best men, sent a clergyman to consult me on account of 
headache, attacks of giddiness, and impaired sight. Prepossessed 
with the idea of cerebral mischief, he had overlooked the contingency 
of renal disease, and had never examined the urine. Here, again, 
the pulse, long and hard, the artery standing out among the sur- 
rounding structures, at once suggested the diagnosis of kidney dis- 
ease, which was confirmed by the presence of retinal haemorrhages » 
a clouded disc, and the familiar white spots round the disc and 
yellow spot« The diagnosis thus made was verified by the state of 
the urine, in which, however, at this time there was the merest trace 
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of albumen* Later the symptomfi of Bright*e dUeaae became more 
marked, obstinate vomiting being prominent among them» and the 
patient died a short time ago. 

I am reminded of another case in which I was called in consulta- 
tion to a case of periodic vomiting in an old lady. Her pulse, small 
and weak, but with all the characters of tension, suggested an 
examination of the urine, which, as I had anticipated, was found 
tro be albuminous. The vomiting was uraemic. 

The examiDation of the urine is almost a matter of routine^ but 
in both these cases it happened to be omitted* You are aware, 
however J that albumen is not always present in the urine in con- 
tracted granular disease of the kidneys ; in the early stages it eomaa 
and goes, and later may occasionally disappear. You will see, 
therefore, the Importance of having so clear an indication in the 
state of the pulse. 

QmU and aUitd conditions of system as a mus€ of arterial teiimcm, — 
The term ** suppressed gout " is a convenient refuge for ignorance 
and uncertainty ; it is accepted by the public as a sufficient explana- 
tion of any chronic or recurrent ailment, or, indeed, of anything 
and everything, and accordingly it is freely used by medical men. 
The expression, often spoken of contemptuously, has, however, 
considerable vitality, because it carries a certain amount of truth* 
Originally it embodied a conclusion formed from profound clinical 
observation, and, if it were not abused by indiscriminate application 
to all kinds of complaints, would be very useful and valuable. 

In gout, as you are aware, the oxidation of nitrogeni^ed wasi 
instead of going on to the formation of urea, has stopped short at 
uric acid, which accumulates in the blood and constitutes a poison to 
which the attacks of gouty inflammation are due. This, at any rate, 
is the theory which, if not demonstrably true in every point, is an 
excellent working hypothesis. But the destructive metamorphosia 
may faU short even of uric acid, and the blood maybe contamiuated 
by a variety of imperfectly oxidized matters. The presence of these 
impurities in the blood gives rise to the most varied consequences : 
frank acute gout, chronic gout with the formation of gouty con- 
cretions in the joints, on the ears, in the conjunctivae ; the lesa 
honest forms of gout, pains in the toe, the heel, the loins, the head ; 
attacks of vertigo, irritability of temper, loss of the faculty of atten- 
tion, palpitation of the heart, cough and shortness of breath, 
dyspepsia, gravel or stone, iufiammation or irritability of 
the bladder, eczema, and other skin affections. Besides these 
there are the so-called attacks of gout in the stomach or head, 
and sudden and extensive congestion of the lungs. After this 
list you will no longer wonder that everything is referred to sup- 
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pressed gout. There is one feature, howevei*, oommon to the whole 
^aiige of thee© a:96ctions — high arterial tenBion. Nitrogenized 
prafite, at whateTer stage of arrested oxidation, appeal^ to provoke 
f resistance to the parage of the hlood through the capillarieB and 
" minute arteries, and this affords us the clue which guides us through 
the maze and gives precision to our ideas. 

We are now dealing, as you will 8ee» with the main cause of th© 
two serious forms of disease wo have already considered — degenera- 
tion of arterieB and chronic granular contraction of the kidneys ; 
and what makes it more important is, that at this stage we have 
the opportunity, not for palliative only, but for remedial treatment* 
The arterial degeneration is a direct result of the strain upon the 
walls of the vessels by excessively high tension. As to the renal 
disease, we cannot, as I have already said, speak so positively; 
we cannot say definitely whether it ia produced by the state of the 
blood acting injuriously on the epithelium of the tubules, or whether 
it also is a consequence of high arterial tension. 

The following are some of the oasaB I have seen which may serve 
to iUustrate different phages and st^x^eM of suppressed or spurious gout 
I was called in March, 1873, to see a gentleman aged about 64, 
who was suffering from cough* He held a high position in the 
Colonial Service, and had spent a great part of his life in hot climates. 
Ho w^as supposed, on that account, to be eusGeptible to cold. He 
was stout, good-looking, and of very dignified appearance, but 
singularly stolid, dull, and uncommunicative. I permitted myself 
1 indeed, to make certain mental reflections on the kind of King Log 
I ient out to administer our colonies* His syrnptoms, however, were 
not fully accounted for by the slight bronchial catarrh which was 
all I found on examination of the chest* More particularly my 
attention was arreted by a high degree of arterial tension, showTi 
by the long, hard, labouring pulse of 84, and by the vessel remaining 
fuU between the beats. There were also the cardiac signs of high 
tension, a reduplicated first sound near the apex, and an accentu- 
ated aortic second sound. 

By pushing my inquiriee, I gradually learnt that my patient 
had for some little time been more easily fatigued than usual^ 
had bean often greatly flushed after dinner, tmaceountably iras- 
cible, with lapses of memory at times, and^ finally, it came 
out that in a letter ^mtten shortly before my visit there had 
been the most extraordinary anomalies of spelling, many words 
baring been spelt backwards. Nothing could have been more 
significant than this train of symptoms associated with arterial 
tension ; they were the premonitions of impending apoplexy ; and 
apoplexy, as I learnt later, was the natural mode of death in his 
W3. II 
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family at about his age. The urine had a specific gravity of 1014, 
but had a good deep colour, aad contained no albumen, The object 
to be attained, in order to escape the threatened danger, was to 
bring down the arterial tension. I gave calomel (three grains), 
with colocynth and colchicum, followed by a saline draught qm a 
purgative, and iodide and citrate of potash with taraxacum ; 
reduced the proportion of meat in the diet« substituting milk and 
fish, and for a time made dinner a midday meal ; no restrictions 
were needed with regard to stimulants, the patient's habits being 
almost abstemious. This hne of treatment was continued for some 
little time with the effect of removing all the unpleasant symptoma^^J 
and I found I had done my patient's mental power and socia^H 
quahfications great injustice. ^^ 

I saw little of him till February » 1874, when I was urgently 
called one evening, and found that, after similar warnings, he 
had partially lost power in bis left limbs ; the left side of the 
lace was slightly paralysed p and the speech very thick and in- 
distinct ; there had been some mental confufiion* but no loss of 
consciousness. A similar line of treatment was adopted, and now 
the dinner hour was permanently established at 2 p*m* Improve- 
ment agdin followed, but it was long before the face recovered itself, 
and, indeed, a slight inequahty is still to be detected. 

In February, 1875, my patient lost all appetite, and the 
tongue was much furred ; there was a certain degree of tension 
in the pulse, but not so much in my judgment at the time a^ to 
warrant the free purgation I bad previously employed* I gave 
Aperients and bitter tonics without much effect. My patient 
fasted strictly through Lent, and lost considerably in weight. 
After Easter I was asked to see him on account of sbght 
bronchial catarrh. While recovering from, this he was seized 
with severe influenza ; and just as he seemed to have shaken 
off this, and before he left his bedroom, a sudden and violent 
attack of congestion of the lungs supervened, which nearly proved 
fatal within twenty-four hours. My treatment of the last complica- 
tion was dictated by my previous knowledge of the case, and was 
of a kind I should not have ventured to adopt without it. The 
congestion of the lungs was simply another consequence of the 
blood*eontamination, of which the arterial tmision had formerly 
afforded evidence ; but the tension had lately been less manifest 
in consequence of weakness — had» in fact, been disguised. Recog- 
nizing this^ I resorted as before to very free purgation, and relief 
came when this was obtained. 

Here we reach one of the most in teres ting points in the ease. 
The convalescence was not satisfactory ; the temperature sub- 
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aided, there wbb free and loose expectoration of ruaty muco- 
purulent matter, but the appetite did not return, the tongue 
did not clean, the pulse was weak but long, and there was 
no recovery of strength till one day there was pain in the 
ball of the great toe, A mustard poultice waa applied, and the 
_ patient had his first attack of gout, which was perfectly charao- 
■ teriatic, and, considering the circumBtances, remarkably severe. 
AfteT this he wae weD almost at once, and remains well up to 
the present time. 

Here residence in a hot climate, a vegetable diet, and absti* 
nence from the heavier wines, had prevented the full develop- 
ment of gout in a constitution strongly predisposed by heredi* 
1 tary tendency ; but a return to this country and to English 
r bahita of life, the consumption of more animal food, and the 
diminished cutaneous excretion, had speedily led to the accumula- 
tion in the blood of imperfectly oxidized nitrogenized waate and 
its consequences. The truth of the inferences I had drawn as 
Uo the danger arising from the arterial tension, and as to the 
rcauee of this tension, was fully established by the course of 
events. The occurrence of a first attack of gout after the treatment 
pursued was remarkable, and indicated, in my opinion, that the 
metamorphosis of nitrogenized matter had stopped short of the 
iJormation of uric acid. 

a Cerebral aympioms.—l have had another interesting case under 
obflervation recently, which I may briefly relate. A medical 
man in the country returned home one day last April, about 
2 p.m., from an unusually long and cold ride. He took some 
soup and a glass of sherry, and found, as he thought, that 
the wine got into his head, for he felt giddy and had to lie 
down ; his speech was thick ; he was violently sick ; and it was 
some little time before he could proceed to the remainder of 
his day's work ; and when he tried to walk it was noticed that 
his left limbs had lost power in some degree ; they felt numbed, 
also, at first, and later were in a state of h3rperaesthesia. On© 
medical friend said it was " bihousnesa " j another thought more 
aeriously of his condition, and he came to town to consult me & 
week after the attack. 

He was the youngest of a healthy family of sixteen — healthy, 
that is, eiLcept as to a strong gouty tendency. He had a large 
country practice, was of active habits, worked very hard, was 
abetemJous both as to food and alcoholic drinks ; but notwith- 
standing this he had become decidedly stout, and had from 
time to time had gouty symptoms. The vertigo and sicknera 
might, of course, have been due to gastdc or hepatic derangement. 



164 



CASES OF KIDNEY DISEABE 



had they been the only symptoms ; hut the loss of power andl 
seneibilitj and subeequent hjrperaeathesia, and the thickness of 
speech, remams of which existed when I saw him, were signifi- 
cant of some cerebral mischief ; and the pulse gave evidence 
of very high arterial tension, being hard, long, and rather smaU. 
Here, r^t from woitj% mercurial purgatives, potash salta, a farina- 
ceous and fish diet, with weak spirit- and- water, or water only, 
as drink, have resulted in an effectual lowering of the vascular 
tension, loss of redundant fat, and removal of the symptoms, 
A too rigorous application of the principles laid down, indeed, led 
to attacks of giddiness from imperfect supply of blood to the brain ; 
and I found it necessary to recKimmend citrate of quinine and iron 
for a time, i^ath iodide of potassium. 

Skepltssnem. — In the following case, I have no special reason 
for saying that there was gout, but the patient was, I 
believe, on the verge of apoplexy. Ho was 77 years of age, but 
remarkably hale and vigorous, and would have passed well for 
60- He had been suffering for six weeks from sleeplessness 
and a feeling of extreme restlessness ; naturally, also, he felt weak 
and worn in consequence. Tonics had been prescribed, but had 
not suited him ; and he had taken chloral and bromide of potassium, 
obtaining by their means an occasional night's rest but no efficient 
relief. His appetite was good and the bowels regular — indeed he 
rather prided himself on his management of the bowels ; he com- 
plained a little, however, of indigestion. I found in the pulse 
evidences of an extraordinary degree of tension, together with 
eenile change in the vessels, though less than might have been 
expected ; the artery large, cord- like, slightly uneven, firm, capable 
of being rolled under the fingers, and it could be followed half-way 
up the forearm, the pulsation being long and strong. Kothjng 
could be more full of danger than this condition at the time of life. 
I gave, therefore, purgatives more freely than usual. After three 
or four doses the evacuations became so frequent and free that I 
feared I had carried the treatment too far, 1 found, however, 
that they were not liquid, but simply extremely copious, soft, dark 
stools ; there had evidently been great faecal accumulation, not- 
withstanding my patient's assiduity in his attention to his bowels. 
It was some little time before his system regained its equilibrium ; 
but the tension was quickly reduced, and the restlessn^s passed 
off. I attributed the sleeplessness to the high blood-pressure, 
which overcame the tonic contraction of the cerebral arteries, by 
which the anaemic condition of the brain essential to sleep is secured. 
Persistance of this degree of pressure must, I thinks have resulted in 
rupture* 
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Nodurnal Dyspnoea. ^But apoplejcy is not the only danger to 
which the arteriai tension of retained nitrogenized waste gives rise. 
The heart may ceaae to be equal to the struggle against the increased 
resistance and become dilated, especially if there be degeneration 
of its structure. You know the usual consequences of this con- 
dition : breathlessneaa on exertion^ then cough, with par- 
osyBmal and habitual dyspnoea, oedema, general dropsy a ad all its 
tnisedes. In an early stage, with shortne^ of breath and cough, 
it m not uncommon for dyspnoea to come on at 3 or 4 a.m., 
compelling the patient to sit up, and perhaps pass the remainder 
of tiae night in this position. This speedily leads up to further 
symptoms ; but when it depends on arterial teDsion, as is often the 
ease, it may be relieved by treatment which removes this 
condition- 

I have now under observation a gentleman, aged 78, w^ho, 
notwithstanding his years, is gradually recovering (has now^ 
September, quite recovered) from severe nocturnal dyspnoea* 
He is crippled by chronic gout, has a weU-characterized senile 
pulse, and a weak heart. The treatment has been a free resort 
to aperients and a cautious administration of digitalis and iron. 
In the case of a lady aged 64, first seen in January of 
this year, who suffered greatly from this form of dyspnoea, to* 
gether with harassing cough, complete relief was afforded by the 
removal of arterial tension by sinular means. These cases are 
worthy of relation in detail had I the time, and I have notes of 
many others equally worthy of your attention : one, for example, 
in which I have in the coui-se of or 8 years w^atched the 
gradual development of disease of the aortic valves under the 
influence of strain from arterial tension in a gentleman^ the subject 
of gout. In another case, sent to me from the country in May, the 
patient had suddenly become liable to dyspnoea, attended with 
Uvidity of face on the sHghteet exertion ; the mode of life and 
clinical history having. been exactly that of imperfect nitrogeni^ed 
elimination and arterial tension. This gentleman had been 
serioosly injured by Bantingism. 

I can only mention these few illustrations ; but I may put 
in a few words the lesson to be learnt from them. It is, 
that when the heart show^ signs of weakness, and especially 
when there is reason to believe that there is dilatation of its 
eavities and degeneration of its muscular walls, if there is any 
degree of arterial tension, the most effectual relief you can 
afford is to diminish the peripheral resistanoe. This can best 
be done by aperients, and by none so well as by pills contain- 
i^ oDe or other of the mercurial preparations ; afterwards iodide 
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and citrate of potash, or iron and digitalis, or tonice may b 
given. There m often a degree of debility which seems to con 
tra- indicate purgatives altogether ; but it will be found that ih 
powers are oppressed rather than depressed, and that the weak- 
ness is apparent rather than reaJ. Tonics in these cases only do 
harm until alter the action of purgatives and other elimmanU, 
when also digitalis may find its opportunity ; but frequently, when 
you cannot strengthen the weak heart> you can give it less to do, 
and so make it equal to ite work, 

I proceed to iUustrate other effeds of retained nitrogenized effeU 
fnaikr& with peripheral reaiatance to the circulation and high 
arterial tension. 

Palpitation. — A barrister, 35 years of age, consulted me m 
November, 1874. He was beginning to succeed in his profession^] 
but his prospects were threatened by his state of health. After 
any heavy work, or an appearance in Court, he had palpitation of 
the heart and throbbing in the neck and head, with a feeling as if 
he were about to faint, rendering it necessary to take some stimulant ; 
he would ako be entirely sleepless at night* This had been attri- 
buted to weakne^, and he had been taking meat three times a day 
rather largely at each meal, with a liberal allowance of sherry. Not- 
withstanding this his symptoms increased upon him. His appetite 
was good, his bowels regular, but the tongue waa white and indented. 
I found the pulse fuD, long, and hard, and the aortic second soimd 
unduly loud, and took these as my indications for treatment. I 
gave him a gentle aperient pill for four nights in succession, and 
afterwards every second night. In addition, I ordered phosphate 
and carbonate of soda, with tincture of ginger in infusion of calumba, 
and revolutionizped his diet, allowing meat and vdne (claret) only 
once a day ; breakfast and lunch to consist of milk and farinaceoui 
food. He got well at once. 

In the last case there were no specially gouty family antecedents 
and the choking of the blood with nitrogenized waste was a direct 
result of the mode of life. When there is hereditary tendency to 
gout, imperfect metamorphosis and elimination of nitrogenized 
matters occur much more readily, and sedentary habits, without 
any mistaken system of diet, or very moderate indulgence in beer 
or the stronger wines, uith a liberal, but not ejtoeasive, amount 
of liesh meat, w^iU^ in spite of an active out-door life, result in the 
development of a gouty or pseudo-gouty state of system, I have 
been astonished to see how early in life arterial tension is met 
with in the children of a gouty parent. I have found it well marked 
at twenty-one, and seen prominent and tortuous temporal aileries 
at twenty-four» associated with unaccountable feehmg^ of waakneea, 
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weariness, and depreeeion, headaches, loss of application and of 
interest in the ordinary pursuits and enjoyments of life, and other 
tike ayniptoms* I will not give thase cases in detail, but, instead 
of them, the following, which Qlnstrates the same point. 

LasBitude. — A young surgical friend, about 32 years of age, con- 
sulted me on account of latitude, inaptitude for work, loss of 
energy, headache, and other vague symptomg* I gave him the advice 
we always give each other — that is, to take a holiday; He took one 
and was better. By and by he came back again with the same 
story, and he was now uneasy about his heart and lungs, had 
morning cough, and was sooner out of breath than usual. He 
could not always be going away on holiday, and I went more care- 
fully into his case. He was remarkably strong physicaUy, but had 
not quite the colour he ought to have had, took less exercise perhaps 
than formerly, but still played cricket. His appetite was good 
and bowels regular. There was nothing particularly wrong that 
I could see till I placed my fingers on the pulse, when I found a 
largish cord-like artery standing out among the other structures, 
and traceable far up the forearm , the pulsation, of course, long. It 
instantly flashed upon me that his father was the subject of old- 
standing gout ; the cause of his ailments was clear, fortunately 
the cure also. I recommended the treatment with which you 
must now be suf^ciently famihar, and forbade my young friend his 
beer. In a week his arterial tension was reduced, and the symptoms 
were gone. 

Treo/meni, — It is time now that I should say something more 
de&iite of the treatment you have seen me so often recommend, 
and give my reasons for adopting it. The aperient pills are some- 
times the ordinary calomel and colocynth, or blue- pill and colocynth 
or rhubarb piUs, with perhaps hyoscyamus ; sometimes colchicum 
or ipecacuanha Is added. One or two piUs will be taken nightly 
for two, three, or four consecutive nights, or on alternate nights, 
or twice a week, followed in the morning by a saline draught — 
sulphate or phosphate of soda, a Seidlitz powder, a dose of some 
aperient mineral water or of white ndxture. The strength of the pur- 
gative and the frequency of its repetition wiU depend on the urgency 
of the symptoms, the degree of constipation, and many other 
circumstance. At the same time I have generally given a mixture 
containing potash salts ; the iodide, two to five grains ; and citrate, 
fifteen to twenty -five grains, with spirit of ammonia and some 
vegetable bitter, as taraxacum, ealumba, hop, gentian, or the 
iUie ; or, instead of potash, soda salts, the carbonate or phosphate 
in a similar vehicle. The object in view is the reduction of the 
arterial tension, and this is effected to some extent by purgation as 
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fiucb, whioh withdraws a certain amount of fluJd from the blood, 
and relaxcfl the vascular system of the gastro- intestinal mucoiis 
membrane. But while any purgative will do so much, the effect 
will be imperfect and temporary unless the nitrogenized waste, 
which is the cause of the obstruction in the capHlari^ and arterioles 
is eliminated. 

Now the liver is the great organ and inatrument of meta- 
morphosis ■ urea and uric acid are believed to be formed here, 
and on the efficiency of its functional action certainly depends 
the due elimination in the urine of the products of the disintegration 
of nitrogenized compounds. Mercury has long been supposed to 
act specially on the liver, and though experiments on animals have 
appeared to negative this idea, it is matter of observation that 
mercurial purgatives bring away darker and more bilious stools ; 
it is also matter of observation that they produce a more marked 
and lasting effect on undue tension in the arterial circulation. I 
was taught as a student that other purgatives would do all the 
good which could be obtained from blue-pill and calomel without 
the risks said to attend the administration of mercury, and for a 
long time I was altogether sceptical when people who caUed them- 
sdves bihous insisted on the superiority of their favourite blue-pUl. 
After a time, however, I was compelled to admit that the mercurial 
purgatives afforded a relief which no others did, but I only under- 
stood it when I began to observe that they had a greater effect on 
arterial tension. At present we must take oxir stand simply on the 
clinical fact that purgatives containing some preparation of merciuy 
have this effect of lowering arterial tension. The explanation — 
namely, that this is produced through the inffuence of the metal 
on the liver conducing to a more perfect metamorphosis of nitro- 
genized matters — we hold less firmly. We may, if we prefer it, 
trace the good results to removal of bile from the upper part of the 
smaU intestine, which would otherwise have been reabsorbed and 
again separated from the portal blood by the hver. 

The potash salts are given as eliminants, their effect In this respect 
having been abundantly demonstrated. Diet is of the greatest 
importance. Meat should be consumed sparingly, its place in 
supplying nitrogeniz^ food being to a great extent taken by 
milk and fish» Soups are forbidden. Little alcohol should be 
taken, and only in the form of the light wines or freely diluted 
spirit. Water, free from lime saJts, should he drunk in l^rgp 
amount, better apart from meals, 

I We have by no means exhausted the subject of gout, pseudo- 
gout, suppressed gout, and allied conditions, I have mentiuned 
lead poisoning as a cause of arterial tension — it is in effect a cause 
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of real subacute or chronic gout, with &U its attendant evils : 
chalk-stones, deformity of the hands and feet, contracted granular 
kidney, heart diBeaset arterial tension and degeneration of the 
large and Bmall blood- vessels, apoplexy, etc. It is, of course, among 
hospital patients, painters, and other workers in le^, that gout from 
lead-poieoning is met with, and they have furnished some of the 
most terrible examples of gouty fiiseaee I have met with. There 
is a ** gout pill ^* which these artisan classes obtain &om chemists, 
which appears to be most effectual in suppressing gouty paroxysms 
and pain ; there is not, therefore, the check on habits tending to 
produce gout w^hich the paroxysms would impoBCj while the poison, 
never eUminated or destroyed by attacks of acute gout, accumulates 
in the system in an extraordinary degree. 

I have seen several cases of gangrevie. of the lungs in individuals 
saturated in this way with gout, and believe the lung affection to 
have been due to this condition of system^ in which there is ap- 
parently a tendency to thrombosis in the pulmonary vessels. It 
is interesting and suggestive to note that in the case of gan- 
grene of the lungs recently under my care in the hospital we 
found high arterial tension. The patient, an ostler, was only 
thirty-eight years of age, had enjoyed good health, said he had 
been temperate, had not had gout or rheumatism, and was not 
the subject of lead- poisoning. He died on June 5, the day 
after his admission, and the gangrene was found to be due to 
thrombosis in the pulmonary artery. It would thus appear that 
the state of blood which leads to thrombosis gives rise to high 
tension. 





Clinical Soctety^s TranmcHona, 1SS3 

I DSSiRG to submit the c^»e to be d^cribed to the criticism of 
the Society before it passes into circuktion aa one of recovery 
from hydrophobia* 

The patient, a boy, named John Harris, aged 12, was admitted 
into St. Mary's Hospital about 5 p.m. on February 26, 1876, 
suffering from violent convulsive attacks, which had been going 
on for two days* I happened to arrive in the ward at the same 
time, and my attention was immediately called to the case. At 
first glance I took the condition to be that known aa the status epilep- 
ticufl, but when the convTalsion passed off the boy was found to 
be perfectly conscious and in full possession of his faculties. During 
the intermissions, which were very short, violent simultaneous jerk- 
ings of all the limbs and of the body were observed, most marked 
in the legs. In the extremities the jerks were sudden movements 
of extension, in the body they were opisthotonic. Frequent 
heavy sighing also was noticed. The paroxysms, when closely 
watched, were ushered in by a loud and deep breath, the head and 
shoulders were thrown back, and the body was extended as in 
commencing opisthotonos ; then most violent and rapid rotatory 
movements of the head and neck set in, which were accompanied 
by equally rapid inspiration and expiration, with laryngeal sounds 
not certainly like the bark of a dog, but requiring only a little 
imagination to augge^st the resemblance* After the paroxysm, 
which lasted one or two minutes, the patient moaned and 
complained of pain in the head. 

His parents p both of whom came with liim to the hospital, stated 
that he had been perfectly well till the morning of the 23rd, mhen 
he did not eat his breakfast and seemed to be ailing. At about 
12 o'clock on that day he was seized with the first ** fit," as the 
paroxysms were called, and ld it fell dowTi some steps ; the fits 
had continued up to the time of his admiMion, gradually becoming 
more severe. There was no horror of water, but the patient waa 
unable to swallow. Fluid was offered him first in a feeder, whild 
he was lying down^ afterwards from a mug when in the sitting 
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posture ; he accepted it willingly, but the attempt to swallow, or 
rather the amval of the fluid in the mouth, immediately brought 
on a spaam, which was more violent m the experiment of dt inking 
in the ordinary way from an open vessel. Later it waa found that 
contact of a cold object with the skin, placing the hand gently 
over the heart, the sound of water falling into a basin, or the approach 
of water, also induced the attacks. An attempt to examine the 
fundus of the eye by the ophthalmoscope also provoked spasm. 
The countenance was anxious, the face pale^ skin cold and clammy. 
Temperature normal. Pulse 108, small, weak and hesitating. 
Respiration of deep sighing character. Slight increase of saliva noted. 

Tlie symptoms were such that the idea of hydrophobia at once 
suggested itself* On inquiry from the boy's parents they knew 
of no dog he could have been in contact with except one which was 
still ahve and well. The boy himself, when questioned, mentioned 
only the same animal. Asked if he had played with any dog now 
dead, he gave the following history : — He and two other hoys bad 
found a stray dog which they detained ; it snapped at several 
children and bit him and another boy, whose name or whereabouts 
he did not know, upon which, having been told it was mad, they 
drowned it in a pail of water. He showed first his left, then recollect- 
ing himself, the right hand as the part bitten, and at the point 
indicated in the web of skin between the finger and thumb there 
was found a smaU mark as of a puncture, with an induration in 
the skin resembling that of a small hard chancre. It was slightly 
tender. The parenta then recollected the circumstance, but neither 
they nor the boy had attached any importance to the bite, or had 
connected it mth the existing symptoms. At this time no date 
could be obtained, but the occurrence had taken place since 
diriatmaa. 

Nitrite of amyl was first administered by inhalation* Two 
doses of five drops had no effect, and at 7 p,m. chloral 20 gr,, brandy 
1 oz*, and beef jelly 2 oz. were given as enema. 

The convulsions ceased, and the boy slept, perspiring freely. 
At 10 p.m. he felt better, and was when awake quite sensible. Pulse 
112, temp. 98-6°. The enema was repeated at this time, and again 
at 1 a,m, on the 26th. At 3*20 there were two or three strong spasms, 
whereupon the enema was again given* At 4.30 he had slept 
soundly, and had no more convulsions* He drank some milk, 
the fiiBt fluid he had swallowed for thirty hours. Brandy and 
beef tea given by the rectum. Asleep till 7*45, complained of 
pain in head and abdomen. Water applied to tlie face brought 
on a violent spasm. At I p.m. the pain in the head was ao severe 
that a cold lotion was applied ; this caused an immediate return 
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of the Bpaams ; hot water did not have the same effect and gave 
great relief^ so that the boy begged to have it continued. The 
hand placed over the heart induced spasoiB. Puis© 104, temp* 
98*8**. No ulceiB or vesicles found upon or under the tongue. 10 
p*ni.— Occasional slight spasms. The boy has eaten bread and 
butter, and drunk a httle miJk. At times the breathing oppreea^d. 
Pupils large. Pulse 100, temp. 98-8°. Beef tea and brandy 
enemata had been given every three hours during the day. The 
chloral now again added. February 27. A good night. Occasional 
slight spasms, but had been able to drink milk freely without 
distress and ate an egg and bread and butter for breakfast. No 
spasms, even when washed, but a violent convulsion followed 
slight pressure with the hand over the heart. 

He was apparently well on February 28, but at 1L30 a.m. on 
February 29 there was severe headache and sUght return of convid- 
siona> Chloral 10 gr- was given on wliich the spaama ceased ^ though 
the headache continued. He had rabbit for dinner and enjoyed 
it, and was pretty well up to 9.30 p,m., when the spaams returned 
in very violent form and were almost continuous, they seemed to 
cause intense pain in the head. Chloral 10 gr. was given by the 
mouth and half an ounce of brandy in milk. At 10 p.m,, the spasms 
continuing, chloral 20 gr. wb& given by the rectum with beef tea 
and brandy, and again at 10.30. At 11 p.m., the boy was dosing, 
but there were still spaams. He had a good night, but in the 
morning was very pale and had headache. Hjb tongue was dry, 
more convulsions at 10 a.m., eo chloral 20 gr. was given by the 
mouth. At 2.30 p,m. the same dose was given by the bowel with 
brandy and beef tea, and at 3.30 and 9 p.m. 10 gr. were given. 
Minute vesicles were seen on the under surface of the tongue near 
the tip. 

After this formidable relapse It was considered more prudent to 
give chloral 10 gr. and brandy regularly three times a day, and 
they were continued till the 11th of March, the boy being up and 
going about the ward. The boy remained in hospital till AprU 
2. The first time he went to the hospital chapel he was thrown 
into a state of uncontrollable excitement by the notes of the organ 
and had to be carried out, and he could not bear the sound of the 
street organs. He was kept under observation for some time after 
his discharge, and had no return of convulsions, but he was muoh 
more excitable than before the attack, so that he could not return | 
to eghool. 

The notes of the attack are placed before the Society, just aa 
they were written six yewB ago. It was my opinion at the tima 
that the attack wa^ one of hydrophobia, and the only reason for 
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modifying this opinion would be the recovery of the patient* Had 
the boy died the diagnosis would never have been questioned. The 
hypothesis of simulation, whether wilful or as the result of nervous 
excitement set up by the bit^ of a dog, may be entirely set afiide. 
The idea of hydrophobia had suggested itself to the parents, but 
even with this in their minds they had not been able to make 
out any history of a bite. From the boy himself we could learn 
nothing untiU aftex plying him with every other kind of question, 
he was asked if he had ever pkyed with a strange dog ; and when 
his recollection was thus prompted he was at first mistaken as to 
the hand which had been bitten. Imagination, therefore, had 
played no part in the production of the symptoms. Tetanus, again, 
may be excluded ^ as although some of the spasms produced momen- 
tary opisthotonoe, the essential character of the paroxysms was 
clonic and not tonic. The only remaining hypothesis which need 
be considered is that the attacks were epileptic or allied to h5rBtero- 
epilepsy in character. Against this must be set the fact that there 
was no loss of conscious ne^ during the paroxysms or stupor after 
them, that his mental condition was free from any hysterical 
excitement, and his conduct and talk quite natural. Very strong 
evidence in favour of the attack being true hydrophobia w^as fur- 
nisbed by the state of the cicatrix of the bite, which, as has been 
stated, was indurated and tender. 

The folloidng cases, w^hich have been under observation since, 
are related by way of appendix. 

Casm 2, — ^Aliee R., aged 13. a bright, healthy little girl, was 
bitten by a strange cat on the fore&iger, June 28, 188L The 
wound was dressed at the hospital, but inflamed, and did not heal 
for some days. She was afterwards quite well till July 30, when 
she complained of nausea, sickness and loss of power in the arms ; 
she had a restless night, and next day had no appetite, but was 
thirsty, and gradually became excited* She was admitted to 
hospital about 10 p,m. on the 3iat, when she was restless, excited, 
delirious, but could answer questions. She asked for water, but 
when it was brought said she could only take it from a spoon. 
Even then she hesitated, and at length opened the mouth wide 
and tossed the water in. She swallow*ed some of it, but with much 
difSculty, and the attempt excited spasm of the pharynx and neck. 
The mouth was dry and clammy, and she frequently hawked 
up viscid mucus, but did not spit it out. During the night she 
became rapidly worse, restleeSf delirious, talking incoherently, 
in terror when any one approached her, and she was soon quite 
unable to swallow. She died exhausted at 9.30 a.m., about 12 houra 
after her admission. 
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On examination five hours altar death by Dr. Hendetsoo no 
marked naked eye changes were present in the meninges, cortex, 
and itibstance of the brain, and cerebeUum, In the floor of the 
fourth ventricle were a few spots of bright red congeetion. The 
veins of the spinal cord w^ere everywhere full, and much clear serum 
escaped when the spinal dura mater was opened- In the cervical 
region there was hyperaemia of the cord, not elsewhere. 

Sections from the convolutions, pons varolii, and cord showed 
congestion of vessels and a few punctate extravasations into the 
perivascular sheaths, but no cellular infiltration. 

Ca8B 3,"P8eudo'hydrDphobia ; death.— H. H,, aged 26, waa 
admitted October 25, 1876, He had been unfortunate in busiDess 
in the North, had had much anxiety, and had taken rather to 
drink. Coming to London he had been engaged as a private police- 
man, and had had much excitement. Five years before he had been 
bitten by a dog on the ball of the thumb, and inflammation extending 
up the arm had resulted. He w^aa said to have thought nothing 
of it till three days before admission, when after giving evidence in 
Court he went in a state of great excitement to take a glass of spirit®. 
As far as could be aaoertained some of it got into the larynx and 
provoked violent spasm, upon which he began to tear at his throat 
and say he was mad. 

He was sleepless and excited &om this time till admitted, and 
had then an anxious expreasion of comitenance and most excited 
manner. He dreaded the approach of hquids, and when be 
tried to swallow there were spasms of the muscles of the pharynx 
and neck, gasping for breath, much exclamation, and a look 
of dread and horror. He could swallow solids. Tlie mouth, 
fauces and phaiynx presented nothing abnormal. The puke was 
irregular, the temperature 100* 6*^* When I spoke to him firmly the 
patient waa able to control himself and to answer qu^tions clearly 
and calmly. Beef tea, brandyp and chloral 20 gr. were ordered 
to be administered every three hours by the rectum* During the 
afternoon the excitement persisted ; the patient would jump out 
of bed saying he was in a yellow fog and could not breathe, waving 
his arms to keep nurses and others away, trying to get the fog out 
of his throat with his fingers. He said he w^aa going to be murdered. 
He was seen by me several times in the course of the day and could 
always be quieted, but in the evening it was found necessary to 
remove him to an Isolation w ard, after which he was quieter, and wbb 
able to swallow milk* 

During the night he bad some sleep, but was noisy at timeSt 
tried once to strangle himself, and also to get out of the 
window, but in the morning waa better and leae agitated. Pulse 
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SO, intermittent, temp, 100*, mouth dry. He complainod of 
oppresaion in breathing. He took bread and milk from time to 
time during the day* Varied much but waa on the whole more 
quiet. At 5 p.m. I waa called to Bee him after lecture, and found 
that hia wife and child had been allowed to see him, upon which 
he became w-ildly agitated, bidding them goodbye, reproaching 
hJmBelf for bringing trouble upon them, aaying he must not kiss 
the child, etc. He was now utterly uncontroUable, and had to 
be aeeured in bed ; he hawked up and spat out viscid mucus, 
clutched at bystandera, shouted and exhibited ©very form of 
violence. It was impossible to administer the enema, and chloro- 
form wna given, and while under its partial influence he swallowed 
and breathed without difficulty- He again became violent and 
died exhausted about 11 p.m. 

At the post* mortem examination, 16 hours after death, the 
rigor mortis was very marked. The blood w^aa dark and liquid, 
the lungs extremely congested with frothy mucus in the tubea, the 
Iddneys also intensely congested, Brain^^meninges injected but 
tmnsparent, the veins turgid, cortical grey matter dark, whit« 
substance greatly congested, no embolism. Spinal cord, vessels 
engorged and substance congested. 

This case ahows that the reflex excitability of the pons and 
medulla may be exalted to the point of simulating hydrophobic 
spaam by emotional excitement, which presumably has its seat 
in the higher centres, the cerebral hemispheres, and other instances 
are not wanting which confirm this as a possibility. With regard 
to the lesions observed in hydrophobia, I look upon them not as 
the cause of the symptoms, but as the structural damage done 
by functional disturbance of extreme violence* 



on THE PHYSIOLOGY OF THE ACT OF VOMimiC 

Practitumer, 1875 

In the interesting article on Tomiting in the Fractitionsr for Januaiy, 
by the Editor, an active part in the erpukion of the contents of 
the stomach is attributed to the diaphr^m ; that is, the stomach 
18 eaid to be compreased by a simultaneouB contraction of the dia- 
phragm and abdominal muscles. This, moreover, is what is taught 
in most of the standard works on physiology, and it is considered 
to be established by an experiment in which the contents of the 
stomach were expeUed by the contraction of the diaphragm after 
the abdominal parietes had been cut away to near the linea alba. 

We cannot attach demonstrative value to an experiment in 
which such extensive mutilation is practised, and I have been led 
by obsejTration of the phenomena of vomiting to question the accur- 
acy of the generally received account of its production, and to 
come to the conclusion that the contraction of the diaphragm 
does not coincide in time with that of the abdominal muscles, 
but that the diaphragm first descends and is fixed by closure of 
the glottis, forming thus a firm but passive and merely resisting 
plane, against which the stomach is pressed by the actively con- 
tracting muscles of the abdominal wall* 

I might cite in favour of this view the ajiatomical consideration 
that the oesophageal opening in the diaphragm lies between the 
decussating fibres of the pillars, and that when these fibres are 
contracting powerfully they will compress the o^ophagus. This 
point, however, has been freqaently set forth, and all d priori 
arguments, even from anatomical facts, must yield to actual 
observation. 

I have attempted direct experimental observations, but under 
circumstances which did not permit of definite conclusions, since 
they were made on animals in which the anterior wall of the thorax 
was removed for the purposes of another investigation. Such as 
they were, however, they were confirmatory. But I must rely on 
what may be noted in the human subject in the act of vomiting. 
During the antecedent namea and in the intervals of the paroxysms 
there is shallow respiration with a wide^opofi glottis, together with 
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frequent sighing. A paroxysm is ushered in by a sudden respiratory 
gasp — that is J by a descent or contraction of the djaphragm — and the 
success of the effort of expulsion appears to depend greatly upon 
the extent of this desoent, and upon the point at which the diaphragm 
is arrested and fixed by the closure of the glottis* If the diaphragm 
were in active contraction at the moment of actual vomiting, we 
might expect that at any rat© some of the sounds then produced 
would be inspiratory, whereas they are entirely expiratory, and 
much air is often forced out of the che«t by the same act which 
expels the contents of the stomach. Any contraction of the 
diaphragm must thus be overcome aa well as the resistance of 
the glottis. 

Another consequence of contraction of the diaphragm as a 
part of the expulsive effort in vomiting would be a tendency to 
inspiration of the vomited matters while passing over the orifice 
of the larynx, which we might expect to see abundantly realised 
from time to time ; whereas any slight entry of these matters which 
takes place, occurs in the inspiration which follows the actual 
voinitiag. This same deep inspiration, again, after the convulsive 
retch, would appear to be conclusive evidence that the diaphragm 
had no share in it. It may be added that we should scarcely have 
the powerful compression of the lungs and heart in the act of vomit- 
ing, of which we sometimes seek to avail ourselves therapeutically, 
were the diaphragm contracting entirely against the expiratory 
muscles. Finally, the expulsive effort may be defeated by maintain- 
ing the glottis open. Such, at least, is my conclusion from a painful 
personal experience or experiment carried to the extent of my 
powers of endurance* 

This note may be fitly ended by an observation in which the 
theory of the act of vomiting here maintained was turned to practical 
account. While resident medical oflScer to St. Mary's Hospital I 
performed the operation of tracheotomy on a young child* Two 
or three days afterwards I was called to the child, and found it 
in convulsions. Watching it carefully, I perceived that the general 
convulsive movements were preceded by violent contraction of the 
abdominal muscles, with facial movements suggestive of vomiting. 
The attempt to expel the contents of the stomach waa, however, 
defeated by the absence of appui for the diaphragm by closure 
of the giottiB, due to the opening in the trachea. Recognizing 
this, I closed the tube at the moment of each expulsive effort ; 
free vomiting occurred, and the convulsions at once ceased. 

(Intubation of the larynx will prevent vomitingi such as the 
obstinate vomiting of pregnancy*-*ED.) 
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ON DISPLACEMENT OF THE BLADDER AS A CAUSE OF TEDIOUS 

LABOUR 



Tranmctions of the Obatetrical Bocietff of London, 1864 

I VBNTUBB to bring before the Society one or two points in obstetric 
practice^ relating chiefly to some causes of protracted first stage of 
labour, the results of observations made while I held the oflSce of 
Kesident Obstetric Officer at St. Mary's Hospital in 1858-9, 
They were intended for publication at that time, in two papers, 
one ** On Bisplacement and other Abnormal Conditions of the 
Bladder as a Cause of Delay in the first Stage of Labour," the other 
" On the Influence of Position on the Progress of Parturition/' but 
the latter subject has since been under discussion before this Society 
and elsewhere, and I shall consequently treat of it very briefly, 
the former, however. I shall go into more fully, as I do not find in 
the systematic works on midwifery, which I have had the oppor- 
tunity of consul ting» or in the " ObstetricaJ Transactions," any 
complete account of the disturbing influence which derangement 
of the bladder seems to exert on the first stage of labour- 
Undue distension of the bladder, prolapsus with accumulation 
of urine in it during labour, have long been known as sources of 
danger, and causes of pain and delay ; and especially prolapsus 
with distension, as a mechanical impediment to the passage of the 
child's head, and as endangering the integrity of the organ, has 
received the consideration it demands, but I have been led to 
conclude that displacement and other conditions of the bladder, 
without involving the same serious consequences, frequently 
cause labour to be tedious and painful in the first stage, interfering 
with the dilatation of the os uteri by the substitution of false pains 
of a very severe character which give much unnecessary suffering, 
and exhaust the strength of the patient before the expulsive stage 
comes on. 

The conditions of the bladder which I have found thus to interfere 
with the first stage of labour are : 

L Complete prolapsus, with or without distension. 
2» Partial prolapsus, i.e. where the fundus remains between the 
uterus and symphysis pubis. 
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3. Distension while m situ. ' 

4. Irritability ? 

They all appear to affect the progreflS of labour in the same way, 
and the attendant symptoms are similar in each* and very character- 
iatic, 

1, Prolapsus. — This displacement does not occur suddenly 
during labour, but in most cases is present before impregnation, 
as a result usually of repeated child-bearing. It may give rise 
to little or no inconvenience during pregnancy, and not uncommonly 
gestation goes to its full t^rm, with no further annoyance than 
a frequent desire to pass water. Sometimes^ however, the urme 
cannot be retained, and it dribbles away constantly, or the bladder is 
never thoroughly emptied. At any time during the later months 
of pregnancy the bladder may become distended^ false pains of 
great severity may be set up, and labour may even be induced 
prematurely. 

More commonly, however, gestation goes on to the full term^ 
with only the slighter inconveniences first mentioned, and only 
when labour commences does this condition of the bladder give 
rise to serious trouble. The preliminary uterine contractions, 
generally painless, and often unnoticed, affect the prolapsed bladder ; 
there is usually frequent desire to pass water, and if the bladder 
cannot empty itself the urine accumulates and distension results. 
But even if the bladder remains empty, the contractions of the 
uterus are soon accompanied with pain in the bladder, from pressure 
or traction, wliich becomes more and more severe. This pain 
seems to excite the uterus to more frequent contractions, and 
looking only at the frequency and sharpness of the pains, the 
labour may appear to be progressing rapidly. The pains, how*ever, 
have a peculiar and distinctive character. The intervals are 
shorter than in the early stage of natur^ labour, and when inquiry is 
made, the pain is referred not so much to the back, as to the 
*' bottom of the stomach," by which phrase women often mean 
not the hypogastric region merely, but the vagina and vulva ; in this 
case its real seat is the bladder. 

The appearance and behaviour of the patient is different ; so 
long as she chooses to remain on her feet and walk about, 
instead of placing the hands on the loins she prefers to lean on 
the back of a chair, or to sit dow^i bending forwards with 
the hands or elbows on her knees, and though these attitudes 
are common in natural labour, a constant resort to them early 
in the first stage, generally indicates other than the ordinary 
pain, and particularly when the pains come on more rapidly than 
usual > With this there is more frowning, more active contortion of 
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the features, biting of the lip, and, what is very oharacteriEtic, violent 
fitrainiag or forcing ; not throe or four prolonged effortflt as in the 
expulsive stage of labooTi but in a series of short spasmodic jetkBt 
almost involuntary, attended with great pain and expfeasiaiui 
impatience and suffering. The patient will often say she aevet 
had such pains before. 

Frequently the patient, misled by the severity of the pains^ 
their " forcing " character, and by the sensation of fullness and 
distenfiion in the lower part of the vagina, imagines that the labour 
is near its termination, and betakes herself to bed at an unusually 
early period. 

If the hand is placed on the abdomen, it will be found that the 
increased firmness of the uterus indicating a commencing con- 
traction is at once followed by spasm of the abdominal muscles, and 
an examination per vaginam show^s the same thing ; first tension 
of the cervix uteri, or of the membranes, if they can be felt| 
from the action of the uterus, and then the uterus itself is forced 
downwards into the pelvis by a series of spasmodic contractions 
of the abdominal muscles. When this takes place> the normal 
action of the uterus appearstobeBuspended^asif replaced by the 
abnormal actions induced, or it operates under great disadvant^e. 
At any rate little dilatation of the os uteri is effected^ the labour is 
greatly protracted, and the patient suffers much unnecessary 
pain. 

There may or may not be symptoms directly calling attention 
to the bladder, frequent desire to pass water or inability to do so^ 
or both, and there may or may not be accumulation of urine in the 
bladder. Bometimes also prolapsus, with distension, may e^cist 
without giving rise to any special symptoms in the early stages of 
labour. 

Hie prolapsed condition of the bladder is readily recognized on 
examination, especially when it contains urine in any considerable 
quantity. The cavity of the pelvis is found to be occupied by a 
bag of fluid easily distinguished from the foetal membranes by the 
fact that it springs from the pubis, and does not permit the finger 
to pass between it and the symphysis. As this sac, the bladder, 
fills up the hollow of the sacrum, the os uteri cannot be reached 
till the urine is evacuated, and if this is done by the catheter^ the 
instrument can be felt from the vagina and followed to every 
part of the bladder ♦ When the bladder is perfectly empty, the 
displacement may be overlooked » but the finger, instead of circum- 
scribing readily the lower segment of the uterus, meets anteriorly 
with the bladder passing from the symphysis pubis to the uterus^ 
and usually disposed in rugae ; the introduction of the catheter at 
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one© makes the case clear. The oa uteri ia almost iD^ariably found 
high up and far back, bo that the anterior part of the lowDr fragment 
of the uterus, which may be felt in the vaguxa, and along which 
is spread the prolapsed bladder, presents an unusually extensive 
surface. I am disposed, indeed, to believe that the displacement of 
the bladder is for the most part secondary to the displacement 
of the uterus. 

2. Partial prolapse I have considered worthy of mention distinct 
from complete displacement, beeause it is more likely to be over- 
looked, and because the symptoms, though nearly the same, are 
usually even more severe. There is almost constantly a frequent 
desire to pass water, and the urine never accumulates. On examin- 
ation, the lower part of the posterior wall of the bladder is felt in 
firm small rugae behind the pubis, generally tender when touched, 
and the seat of extreme pain when the uterus is forced down into the 
pelvis. The catheter may be felt to pass up between the cervix 
uteri and the symphysis pubis, showing that the prolapse is not com- 
plete. The pains have the spasmodic straining character before 
described, the uterine contractions affect the displaced bladder, 
causing pain and irritation ; as a consequence violent reflex action 
of the abdominal and perineal muscles is set up, a kind of tenesmus, 
which supersedes the normal uterine action, and thus not only is 
the first stage of labour rendered long and exceedingly painful, 
but the patient is more exhausted than by a prolonged first st^e 
witJbout this comphcation. 

I have enumerated as other conditionfl of the bladder affecting 
the first stage of labour in a HiTnilar manner, distension while in 
situ, and " irritabihty." Cases will be given which, I think, justify 
me in including them, and I pass them over without further remark 
than that the symptoms are of the same character, but usually 
not of the same degree of severity. 

Treatment.— The treatment in these cases is simple, and often very 
effectuaL Whenever the symptoms I have mentioned arise, pain in 
the region of the bladder, with premature involuntary straining, at- 
tention should be directed to the bladder, and I think it best always 
to introduce the catheter. Should any accumulation of urine be 
detected in the vaginal examination it is absolutely necessary. The 
patient should also be placed on her back ; this not only relieves 
the bladder from a certain degree of pressure by the falling back of 
the uterus, but in those cases (and I believe they form a large 
proportion), in which there is an unnatural position of the fundus 
of the uterus forwards, and of the cervix backwards, the supine 
position will aid in bringing the axis of the uterus into correspond- 
ence wiih. the axis of the brim of the pelvis. In some cases, also. 
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much good may be done by drawing the anterior lip of the os uteri 
dowTi wards and forwards, during an interval, and fixing it during a 
pain in this position, A third means, to which I should unhesitat- 
ingly resort, is the administration of chloroform. The effect is to put 
ft stop to the violent spasmodic action of the abdominal muscles, 
which is of a sensori-motor character, while the proper uterine contrac- 
tions, being not interfered with, either by the etraining effort, or by 
the anaesthetic, effect the dilatation of the os uteri. The head 
once engaged in the pelvis, the displacement of tlie bladder, though 
it may still cause great suffering, does not interfere with the progress 
of the labour, provided, of course, that accumulation of urine has 
been guarded against. 

Influence of Position in Laboitr. — I may here introduce the few 
remarks I have to make on the influence of position in labour. 
The advantages of the supine position in cases of relaxation 
of the abdominal wall with falling forwards of the uterus, 
have long been recognised, but they are not confined to in- 
stances in which tais condition exists. Delay in the going up 
of the anterior lip of the os uteri perhaps more commonly marks 
the fact that the descent of the head into the pelvis is slow, 
than itself operates as a cause of obstruction to this descent. It 
will always, however, be an advantage to have it out of the way, 
and this may often be effected by placing the patient on her back. 
Any one may observe, as I have often done, the difference which 
this change of position from the side to the back, makes in the 
position of the anterior lip of the os uteri, and many members of the 
Society may have seen cases in which it has been attended with a 
marked change in the rate of progress of the child through the 
pelvis. One case also I have seen, in which, from the falling of 
the uterus towards the left side, the head of the child seemed to be 
directed against the right side of the pelvis, there being further 
a slight bending in of the ischium on this side ; after long waiting 
this condition suggested the placing of the patient on her right 
side, the supine position having been tried with no effect ; the head 
at once cleared the obstacle, and the labour was speedily terminated, 
without any apparent increase of force in the pains, 

(Tills paper finishes with the notes ot eight illustrative cases j 
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CANCER--A NEW MtTHOD Of TREATMENT 

A Paper rmd at ihe meeting of i/*e British Medical Asmcuh 

tion in 1866 

British Medical Journal, 1866, Vol, II 

Thb attention of the author wai directed to the treatment of cancer 
under the following circumstances. In 1864, he was consulted by 
a lady suSenng from cancer of the breast. By his advice, the 
breast was removed by Mr. Walter Coulson. The disease returned, 
and was again removed in August, 1865. In May of the present 
year, a tumour was growing more rapidly than ever near the cica- 
trices of the former operations. It was decided that no further 
removal was advisable ; and, unless something coiild be done, a 
miserable fate was before the patient. 

The hypodermic syringe m now in the hands of every 
physician ; and it seemed to the author that by it some fluid 
might be injected into the tumour which might so far alter 
Its structure and modify its nutrition that its growth might 
be retarded or arrested. After considering the various sub- 
fitances which presented themselves to his notice, he selected 
acetic acid, for the following reasons. L Tliis acid does not 
copulate albumen, and might, therefore, be expected to diffuse 
itaelf through the tumour, and the effects would not be localized at 
the point injected. 2. If it entered the circulation, it could do no 
harm in any way. 3, Acetic acid rapidly dissolves the walls and 
modifies the nuclei of cells on the microscopic slide, and might be 
expected to do this when the cells were in situ, 4. It had been 
apphed with advantage to common ulcerations. 

On May 18 the flrst injection was practised. The tumour 
was of about the size of a small egg, and a patch of skin 
of about the size of a shilling had become adherent to it. 
The needle was introduced through sound skin an inch or 
more from the part involved in the disease, and passed to 
the centre of the mass. About thirty minims of dilute acid 
(one part of acid to one and a half or two of water) were injected. 
It gave little or no pain. Next morning, a bulla containing dark 
bloody ffuld was found to occupy the patch of adherent skin. On 
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M&y 23, thiB portion of skin was dry, hard, and horny ; the adjacent 
part of the tumour not so hard. The injection was repeated. The 
patient was not again seem till June 7, when the piece of skm 
mentioned wbb found detached from the surrounding sound skm ; 
and a prohe eould be passed in all directions to a distance of three- 
quarters of an inch or more between the tumour and the healthy 
structures. A little discharge issued from the fissure mentioned. 
The injection was repeated on this date, and again on the 9th, the acid 
used being rather stronger. It gaire a little pain, and swelling and 
tension of the parts around followed. On June n, and a few daya 
afterwards, there was a free discharge of fluid and solid portions i 
with relief of the swelling, etc. Ko foetor whatever attended this 
discharge, which afterwards diminished greatly* 

On June 26, on external examination, the tumour was 
found to be much smaller ; and, on passing a probe into 
the opening, it entered a large cavity extending on all sides. 
Part of the walls seemed free from malignant structure, but 
at several points a crust of cancerous deposit remained. On 
attempting to inject, it was found too thin to retain the 
fluid, which either entered the tissues and gave great pain, or 
made its way into the cavity. The cavity was stuffed with 
lint saturated with dilute acid ; and the case left in the care of 
the family medical attendant, who was to inject as he saw oppor- 
tunity. July 1^. Ko impression was made on the remaining 
disease, which had, in the opinion of the medical man, extended 
somewhat. Carbolic acid was tried for a few days as an application 
but discontinued ; and the cavity dressed daily with strong acetic 
acid by the medical attendant, and injections practised dally. 
This energetic treatment gave much pain, and excited infl^ammatlon 
all round. When again seen by the author on August 4, there had 
been considerable haemorrhage, which bad been arrested by free 
application of tincture of sesquiehloride of iron. The result, 
however, was apparently the entire removal of the remains of 
mahgnant disease ; and, when last seeu» a healthy granulating 
surface was left at every point. Three others cases were related 
by the author. 

The author further formulated certain conclusions from the eot- 
periments detailed, and stated the cases to which, in his opinion, 
the treatment was not applicable. Guided by his experience, 
be considered large quantities of dilute acid preferable to stronger 
acid ; and he would not, without great hesitation, attempt the 
destruction of any tumour which had not involved the skin 
His aim had originally been, as stated in the early part of the paper, 
not necrosis of malignant tumourSp but a modiflcation in their 
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nutrition. The theoretioal groonda for this hope were, that oancer 
owed its malignancy to its cellular (to use a nomenclature now 
almost antiquated) or foetal structure ; and that in acetic acid we 
had an agent which might be expected to diffuse itself through 
the tumour and reach the cells, and, having reached them, to effect 
changes in their structure, and affect them vitally ; while it could 
scarcely do harm. The results he had brought before the profession 
at the earliest possible moment. The ultimate value of the treat* 
ment he left to be decided by a more extended experience. 



A CLINICAL LECTURE OM SLEEPLESSNESS 

Deiivertd at the Medical Graduates^ Ccdlege ajid Polydinic 
Th€ Lamei, 1900, Vou 1 

GsHTLSMBH, — SleeplesgnesB is one of the tormeats of out ag6 
and generation, and we are daily called upon to treat it, but I could 
not well bring cases before you for demonstration. While, how- 
ever, I have no actual patients to present and shall not even read 
notea of cases, it is incumbent on me to treat sleepleesne&s from 
a clinical point of view, I am fortunately, therefore, under no 
necessity to discuss the various theories of sleep, nor have I to 
entertain you with speculations on the neuron or as to the behaviour 
of dendrons duiing sleep such bb those which now seem to be the 
inevitable introduction to all questions in which the nervous system 
is concerned— to attempt to explain, in effect^ the ignotum per 
i0Mius, which has a perennial fascination. 

One word, however, must be said as to difference in the vascular 
condition of the cortex of the hemisphere in the sleeping and the 
waking state* According to old experiments the cerebral cortex 
is in a condition of anaemia during sleep, and it has been assumed 
that the blood is shut off by contraction of the arterioles, but we 
have been assured by Dr, Leonard Hill that the vaso- motor regula- 
tion of the blood-supply does not extend to the brain, that no 
nerves are distributed to the cerebral blood-vessels, and that it 
has been demonstrated by experiment that the blood- pressure 
within the cranium is entirely controlled by the ebb and How of 
the blood in the splanchnic area. On the other hand, my friend 
Dr. Alexander Moriaon shows beautiful preparations of arteries 
from the pia mater in which these vaso*motor nerves are conspicu- 
ously visible, and independently of this direct evidence, one was 
disposed to wonder why these vessels had muscular waUs if there 
were no nerve-supply. It seems to me that the only possible 
explanation of many of the disturbances of the functions of the 
brain from peripheral irritation of various kinds is a reflex influence 
of the cerebral circulation. 

In this lecture I propose to limit myself to the consideration of 
aleeplessness where it constitutes the special complaint on account 
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of which the patient seeks advice. To spe&k of loaa of sleep where 
it is only one among many Bymptoms of dieeaa© of brain, lungs, or 
heart, oi one of the effects of fever or other acute affection, would 
require two or three lectures. 

Sleep consiata essentially of a suspension of the functions of the 
higher centres of senBation^ or rather perception, involving inaction 
of the corresponding motor centre. The reflex action of the cord 
persists as well as the vital reflexea concerned in respiration and 
the action of the heart* Reflexes also survive in which there is 
a GODsiderable degree of purposive co-ordination ; the extremities 
will he withdrawn from a source of irritation and we turn over 
in bed and may adjust bedclothes without waking- The Indian 
thief will steal the blanket from under the sleeper by so tickling 
him that he rolls over first in one direction and then in another, 
WbOe sensation is Buspended a loud noise or a bright light, a shake 
or a sharp impression on the surf ace ^ will penetrate the barrier 
opposed to impressions and rouse the sleeper, and many persons 
have the faculty of waking at a given hour. Most of us, indeed, 
can wake up to catch an early morning train in case of need. The 
intensity of the respective sensory impr^sion required to disturb 
sleep varies greatly in different individuals and in the same peraon 
at different times. A susceptibility to the disturbing influence 
of light and sound can be cultivated by sleeping in darkened rooms 
and with closed curtains. On the other hand, habit enables a 
Londoner to sleep, not only in spite of the more or less continuous 
roar of traffic, but through the thunder of a railway wagon or a 
po9t*office van tearing along a quiet street, and many persons can 
sleep in broad dayhght. 

Misuse of Drugs, — It may be said at once that the treatment of 
sleeplessness does not resolve itself into a choice of drugs. To compel 
sleep by opiates or sedatives is not to cure sleeplessness. It is true 
that when the brain has been overtaxed by engrossing work, 
or the nervous system has been shattered by a severe shock or 
exhausted by overwhelming anxiety or outworn by excitement, or 
the habit of sleep has been broken by long and anxious vigils over 
a sick bed, a judiciously selected remedy may quiet the molecular 
vibrations and restore self-control to the brain and so break the wake- 
ful habit and renew the patient* s confidence. Setting aside these 
exceptional cases the sedative, whatever it may have been, may 
leave the cause of sleeplessness untouched, and while this remains in 
fuU operation the nervous system becomes accustomed to the drug 
and a larger and larger dose is required. Then, moreover, the 
effects of the drug are not coniined to the production of sleep. 
The subatance is earned by the blood everywhere, and it may 
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check seoFetions, derange digestion, impair the perUtaJiio vigcurj 
of the stomach and int6&tme, affect the circulation and deteriorate ' 
the blood, and interfere i*ith the nutrition of the tisaues. On© 
effect sdl drugs have, and always have— they diminiBh the resifttanoe 
and Impair the manhood of the individual. It ia not only that 
he has experienced relief and that he longs for it again, but h© 
will not endure with patience and fortitude a privation of sleep 
which he would formerly have thought unimportant* So it goea 
on until the morphia habit m established or the patient becomea 
a alav© to chloral or sulphonal or trional* 

Nothing is easier than to obtain a cheap kind of ei^it hy\ 
prescribing a sedative, especially if its nam© is new to the 
patient and he cAn be assured that he is not taking an opiate 
properly speaking ; but it may be the first step in the down- 
ward course towards suffering, bodily and mental, of the most 
terrible kind. From what I have seen I should prefer to be 
a victim to morphia or to opium rather than to chloral or taj 
sulphonal or to trional. If the reaction from the opium intoxication 
is painful there is at any rate a positive pleasurable exaltation, 
whereas the best that chloral and suJphonai can give is oblivion, 
and there is not only depression but a pitiable loss of volition. 
The wretched subject cannot make up his mind on the most trivial 
question, and when he has come to a decision he regrets it imme- 
diately. Besides this indecision there is loss of memory, and either 
from this loss of memory or from impairment of the moral sense 
no dependence is to be placed on his statements « The heart and 
the vessels lose their tone, the circulation becomes languid ^ and 
the tissues grow soft and flabby, till finally the victim is incapable 
alike of effort and enjoyment. Unfortunately these drugs are 
plae^ within the reach of all in the form of syrups and tabloids ; ' 
there is no restriction on their sale, and they are constantly taken 
on the advice of chemists or friends. The medical man who pre- 
scribes any of them has thus no further control over their adminifi- i 
tration and incurs therefor© a terrible responsibility* 

CoMaes. Nervous system, — The esaential preliminary to the 
treatment of sleeplessness is the recognition of its cause in the 
particular case. We have therefore to consider the causes of 
flleepleesness. Of these the most important undoubtedly is the 
origiiiid constitution of the nervous system. The capacity for 
ileep and the readiness to sleep vary enormously in different peiBona* 
Some can command sleep at a moment's notice almost at any 
time and under any circumstance ; with others sleep always 
requires careful wooing. But while there are inborn differences 
in this respect maniiested even in infancy, much can be done to 
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bring the nervous eystera into & condition whjeh favours sleep or 
the reverscr, and thia is a point always to be borne in mind in the 
treatment of sleeplessness* Of all the influenees which tend to 
bring the nervous system into a state in which sleep is ready, sound, 
and refreshing, the most important are fresh air and exercise. A 
sedentary mode of life has a contrary effect* Besides, therefore 
protecting the light sleeper from all cauBes of sleeplessness and 
removing any which may be identified, it may sometimes be neces- 
sary to revolutionize hk habits and to lay down special rules as 
to his mode of life* The old distich "After dinner rest awhile, 
after supper walk a mile" seems to have been written for the 
benefit of such an individuaL 

These naturally bad sleepers are greatly to be pitied. The 
slightest change in the bed or of pillows or coverings will give a bad 
Bight ; the pillow must be high and firm for some and it must 
be soft and low for others. Sleep in a strange room is for a time 
impossible. A chink in a shutter, or a badly-fitting blind, or ill- 
adjusted curtain admitting a single beam of light will cause some 
to wake up at daybreak. Some must have absolute darkness, 
otheiB require a certain degree of artificial light. It is in such 
cases that the great difficulty arises of deciding whether sedatives 
of one kind or another may be given. Much depends on the kind 
of sleeplessness. If the patient can lie quiet and, while sleepless, 
remain tranquil, I should hesitate to give drugs* He has rest 
even if he does not sleep, and very commonly there is sleep of 
which he is not conscious. An occasional dose may be given to 
parry the effects of any unusual excitement or fatigue. The 
choice of the drug would be determined a good deal by the experi- 
ence of the individual, but if the pulse tension were high chloral 
would be indicated as a vascular relaxant ; if it were low, paralde- 
hyde or bromide or some such combination as morphia and hyos- 
cyamus, WTien the patient tosses and fidgets and gets up looking 
worn and tired, there is more need to have recourse to sedatives, 
and it is extremely likely that their use will become more or less 
babituaL If possible bromides should be the drugs employed. 
There are cases in which a moderate dose of ammonium bromide 
just seems to bring the irritable and sensitive nervous system to an 
average condition and I have knowTi patients to take it indefinitely 
without apparent injury. I cannot say this of any of the chloral 
and sulphonal class of (bugs. 

Cold Feet, — There are conditions of the circulation which interfere 
with sleep. Perhaps the most easily recognized of these is coldness 
of the feet. Anaemic girls are often kept awake by cold feet, and 
in debility from other causes coldness of tbe extremities may prevent 
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sleep. For skeplessneas so caused a hot bottle is the obvious 
remedy, or, perhaps better, enveloping the Ieg« in warm flannel 
up to and above the knees, which wiD usually be felt to be cold 
as well as the feet* Such patients should be warned not to dawdle 
while undressing but to get into bed quickly, and the feet should 
be vigorously rubbed. To anything of this kind, however, they 
are indisposed by the very languor and weakness which give rise 
to the coldness of the extremities. A great help to sleep in patients 
suffering from sluggish circulation is a httle very hot and strong 
beef tea or hot milk on going to bed. Stimulants should be avoided 
in the case of the young ; there is less objection to them in elderly 
people, but in them the stimulant should not be relied upon simply 
as such, but should be given in the form of a hot drink, such as 
negus or spirit and hot water. 

Cold feet may prevent sleep when there is no weakness of any 
kind after hard intellectual work, especially when carried on 
late into the night* It is not a mere negative coldness which 
can be rectified by supplying warmth ; external heat seems 
to be rejected and the feet refuse to be warmed by it. There 
is, in fact, spasm of the arterioles excluding the blood, just as 
when the feet are stone cold in fever while the temperature 
in the mouth is 103"^ F., and it may be pointed out that w^hen the 
extremities are warmed by the appUcation of external heat the 
warmth is not simply supphed from without ; the vessels are relaxed 
by the heat apphed to the surface and the warm blood is admitted. 
Under the circumstances we are considering, the reflex vaso-dilatation 
does not take place, and the hot bottle, even if available, is of no uaa. 
The resource is friction, but this has to be persevered with for some 
time to be effectual* To stand in cold water for a few niinutea 
before rubbing the feet is an excellent expedient, resorted to, as 
I have found, by many hard- working friends, and to w^hich I can 
bear personal testimony. Hot beef tea or milk would be invaluable, 
or even a drink of hot water, but brain-workers are too much 
engrossed wnth the task in hand for forethought to provide these 
remedies. 

Hot Feet. — Sleeplessness may be due to an exactly opposite con- 
dition — a hot burning feeling in the feet which, however, more 
commonly wakes the patient up than prevents his getting to sleep. 
It may be part of a general sense of heat and discomfort attending 
goutj or subacute rheumatism^ or rheumatoid arthritis, when the 
feet may be really hot, or the sensation of heat may be subjectiv© 
only, while the feet are cold to the touch and deep crimHon in colour. 
Patients will often insist on putting the feet out of bed, but the 
relief thus obtained is only partial and temporary. The treatment 
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of the BleepleBsness will be that of the imderlying condition. If 
an opiate is required, as may be the case, especially when there is 
pain, ail old-fashioried Dover's powder is one of the bmt vehicles, 
and there is little danger of its laying the foundation of the opium 
habit. Or phenaeetin or antipyrin may afford reUef and find a 
legitimate opportunity of usefulness. 

if 1^ Arterial Ttnsion. — Conditions of the circulation which do not 
give rise to such conspicuous effects are very frequently attended 
with sleeplessnees. One of these is high arterial tension* It 
may be supposed that the high blood- pressure does not permit 
the arterioles to shut of! the supply and reduce the cortical circulation. 
Whatever the explanation may be the cases are very common m 
which high arterial tension and sleeplessness go together and in 
which the lowering of the one affords relief to the other. A char- 
acteristic of this form of sleeplessness is the impofiaibihty of getting 
off to sleep. 

Since the presence in the blood of nitrogenized waste is one 
cause of high tension the treatment dictated is to minimize 
its formation and promote its elimination. The patient will be 
ptlt on a regulated diet in which the proportion of animal food 
will be adjusted to the individual requirements. In this case the 
patient's previous habits and dietetic idiosyncrasies must be taken 
Into account. Nothing can be more absurd than to lay down 
rules to be applied indiscriminately to all sorts of constitutions*. 
A glass of water night and morning is usually a good thing. Among 
the most efficacious of the eliminants is a mercurial aperient which, 
as it may have to be repeated once or twice a week for a long time, 
must be mild. A single grain of calomel or one or two of pii. 
hydrarg.^ or hyd. cum cret. with colocynth and hyoscyamus^ or 
compound rhubarb pill, is usually au^cient, and may be taken 
twice a week indefi^nitely. The eliminant action of the mercurial 
aperient may he followed up by mild aahnes or by alkaline tonics. 
Chloral ha^ a specially favourable hypnotic influence when the 
blood pressure is high, as it relax^ the peripheral vessels ^ and it 
owes much of its credit to its good effects in these cases, 

Ia>w Arterial Tenmon.^K&re instances are met with in which 
an exactly opposite condition — extremely low tension — appears 
to give rise to sleeplessness, or at any rate makes sleep in the 
horizontal position difficult or impossible. In the sitting petition 
these patients can scarcely keep awake ; at any period of the day 
they will drop off to sleep if they sit down and try to read, and 
even over the morning newspaper ; and after dinner they will sleep 
indefinitely until they go to bed and lie down when at once they 
are wide awake. It seems a^ if the toneless vessels were incompetent 
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to resifit the iilighi iocreaae of pressure within the cerebral vessels 
when the patient lies down, the cortical capillarieji being full when 
the he^d is low, empty when it is raised* A similar effect ia seen 
in some forms of heart dise^fle, but produced by venous obstnietion | 
rather than by arterial asthenia. Sleep is impossible in the recum- 
bent position, and the worn*out sufferer spends the weary night 
upright in his chair. 

The remedy in low tension sleepleaatieas is not a narcotic, but & 1 
cardio-vasGular tonic. Digitalis, or theobromine, or caffern will 
be given as weU as the particular tonic indicated by the general 
condition. But very frequently a tea-cup of strong hot beef tea 
will send the patient to sleep at once, or even a cup of tea or coffee, 
which are generally antagonifitic to sleep. Beef tea is better 
than milk, as imposing less work on the stomachy and the tempera* 
tur© is a matter of importance ; the quantity must be smaU. 

Low pulse tension is probably a factor in the sleeplessness of 
acute febrile diseases, though the main cause is a toxin. The effect | 
of a cold bath, or of tepid or cold sponging in inducing sleep in 
pyrexia, of whatever kind, must be due to th« tonic influence on 
the cardio- vascular system, and is attended Tft-ith improvement | 
in the pulse tension. A patient suffering from delirium tremens, j 
with its persistent and obstinate wakefulness, may be at one© sent! 
into a sound sleep by vigorous cold affusion, even when full doeea 
of hypodermic morphia or hyoscine seem to have no effect, 

Flaiulent Distension of the^ Stomach.-^^By far the most common 
cause of sleeplessness is indigestion in its various forms, and the 
particular incident of indigestion which seems to be the most 
active opponent of sleep ia flatulence, especially gaseous distension 
of the stomach. Apparently it is mechanical pressure or stretching 
which prevents sleep » since sleep often at once follows the eructation | 
of a few cubic inches of gas> The volume of gas displaced is qiiite 
insufficient to affect the splanchnic circulation, and it is not eaay 
to understand in what direction the pressure operates wliicb produces 
the result* There may be extreme dilatation of the stomach 
from pyloric obstruction without serious influence on sleep, and 
whenever the stomach has been displaced downwards, so that the 
lesser curvature is defined on th© abdominal wall, or can be foUowed 
by palpation, I have found that the effect on sleep was little marked. 
When^ on the other handn, the upper line of gaitric resonance has been 
high, corresponding with the fifth spaoe and the base of the ensi- 
form, sleeplessness Is common even though the area of reeonanoe 
may not be very extensive. 

It does not follow that when flatulence is the came of 
elaeplessnesa th© patient should suffer from the ordinary 
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symptoms of flatulent dyspepsia, epigaatric pain or dis- 
comfort, and frequent eructations. Flatulent dietenaion of the 
stomach produces its worst effects when we are not conscious of 
its eiiatence. When we suffer from fiatulenee in the ordinary 
sense of tlie word, what we are conscious of is not the flatulence 
itself but tlie effort to get rid of or displace it* When it is tolerated 
by the stomach and no effort is made to expel it, its more serious 
effeots are produced— anginoid pain in the cardiac region, palpita- 
tion of the heart, and sleeplessness. 

It will be clear from what has heen alre^y said that the form of 
dyspepsia attended with sleeplessness is that in which the special 
characteristic is atony of the muscular walls of the stomach, allomng 
of the passive distension of the organ, A further inference will be 
ohvioua— that it is in brain- workers whose nervous energy is diverted 
from the work of digestion, or in those whose mode of life is sedentary 
and whose general nerve- tone is low% or in persons depressed by anxiety 
&nd worry, that this form of dyspepsia is most hable to occur. 
One way, indeed, in winch grief and worry and anxiety give rise 
to protracted sleeplessness is through the effects on digestion. 
Sleep will come to the reUef of grief, and even anxiety gives way 
to weariness and sleep » but nothing is more certain than the effect 
of mental depression on digestion, and, when the sufferer is roused 
by flatulence or abdominal discomfort, the distressing or agitating 
idea takes possession of the mind and banishes further sleep. 
Flatulent dyspepsia, again, ia one of the causes of the sleeplessness 
which is said to belong to old age. It is not old age as such to 
which sleeplessness is to be attributed but to the infirmities 
attending it— ^to vascular conditions or functional derangements 
of one kind or another of stomach, bowel, or bladder. 

flatulent dyspepsia very often interferes with sleep on first going 
to bed and may keep the sufferer awake indefinitely. This faculty 
it shares with various causes of sleeplessness, but one very common 
variety of sleeplessness is highly characteristic of flatulence, Tlie 
patient, possibly a good sleeper naturally, falls asleep on getting 
into bed and then wakes punctually night after night at a given 
hour, at two o'clock, three o'clock, or four o'clock as the case may be, 
and then Ues awake for tlie rest of the night. The explanation 
is that the laat meal has not been entirely passed on into the duode- 
num. Fermentation takes place In the food which remains in the 
stomach, and after a certain time sufficient gas and acidity have 
been developed to disturb the sleep. 

The treatmeni of sleeplessness due to flatulence is, of course, 
that of the dyspepsia. Hub in itself would demand an entire 
lecture for its discussion and you will not expect me to enter upon 
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it. All I need do is to enumerata the expedients for preventing 
the interference with sleep. The simplest of these is a tnmbler 
of hot water at bedtime, and it m usually effectual. The stomach 
is stimulated to contract, much of the gas present in it at the time 
is expelled, and any fermenting contents are swept on into the 
small intestine, where the antiseptic bile chec^ks further fermenta- 
tion and where flatulence gives rise to le^s disturbance. The hot 
water should be taken before undressing, so that it may have time 
to clear out the stomach and e3q3el the gas before the patient li^ 
do^m. Should hot water not be sufficient sal volatile and carbonate 
of soda may be taken before it or an alkaline carminative draught 
may be given — carbonate and sulpho-carbolate of soda with aroma^ 
tie spirit of ammonia, compound tincture of chloroform, or ether 
and peppermint or camphor water, and sometimes bromide of 
sodium or ammonium may be added wuth advantage for a time. 
Friction over the epigastrium or between the shoulders may help 
to disperse the flatulence. I do not think it is weU to allow even 
so simple and harmless a matter as a nightly dose of hot water 
to grow into a habit. As a rule it should not be continued for 
more than a week at a time as tlxe response of the stomach becomes 
imperfect. It has seemed to me that an alkaline draught can be 
taken longer without losing its effect. I know several patients who 
wash out their own stomach at bedtime whenever they havs 
sensations wliich lead them to apprehend a bad night. 

Some individual causes of sleeplessness must be considered, 
Teu and coffee are looked upon as powerful agents in the prevention 
of sleep, and there are no doubt many here who have found a cup 
of strong tea or coffee an excellent preparation for an evening's 
work. Certain kinds of tea and really good coffee do undoubtecUy 
act as stimulants to the brain ; they help the tired nurse to keep 
awake and fresh, and keep sleep at bay for the student who is 
working far into the night. They may» indeed ^ produce a condition 
of intense wakefulness. When, however, it is stated that a cup 
of tea in the afternoon will keep a given person awake all nighty I 
doubt very much whether it is the tea, as such, which is responsible 
for the result. Imagination often plays a very influential part in 
the effect. Let such a person be confidently assured that pure 
China tea, brewed for not more than two minutes, is innocent 
of such evil properties and he or she will often take it with impunity 
whether it conforms exactly to the description or not. But 
afternoon tea is a very conimon cause of flatulent dyspepsia and 
in this w^ay may be responsible as the cause of protract ted sleepless- 
ness. So with the after-dinner cup of black coffee, it is often the 
dinner and not the coffee which disturbs the night's rest. 
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Inpu€nza. — Influenaja has familiarized us with sleeplessness of 
a most obstinate character. There is always astbenia, cardJo- 
va8<^ular and nervous, which must be borne in mind in the treat- 
ment. With the general effect on the nervous system there may 
be oomplications which contribute seriously to the prevention of 
Bleep and may even interfere with the action of powerful opiates 
or sedatives* Among these is acute dilatation of the stomach, 
a not uncommon Incident of an attack of influenza. It was 
present in the worst case of postinfluenzal sleeplessness that 
I ever saw, in which there was not a wink of sleep for four days 
and nights. Sleeplessness following influenza must be treated 
as an aeute affection and, unless there is speedy improvement 
under such tonics ae arsenic or phosphorus, strychnine and quinine, 
together with measures for the relief of functional derangements^ 
opiates may be given without hesitation, and I think it better 
to have recourse at once to combinations of opium or morphine 
and hyoscyamus with carminatives than to try sulphonai^ or 
trionaU or chloral and bromides. In case of need morphine may 
be given hypodcrmieally, and it usually adds greatly to the eificiency 
to combine it with stiychnine m weU as atropine. 

The immediate effect of large doses of alcohol is torpor. A result of 
long-continued alcoholic excess is sleeplessness culminating in 
delinum tremens. The remedy here is total abstinence with con- 
siderable doaes of strychnine or nu3[ vomica and perhaps digitaha. 
At the same time the liver and stomach disorders resulting from 
the alcohol will demand attention, as they may keep up the 
sleeplessness and are indeed frequently its main cause. 

I do not know whether it m w*orth while mentioning some of 
the popular remedies for sleeplessness. Among them is the hop 
pillow which certaitdy sometimes seems to soothe. There is» 
again, the saffron bag applied to the pit of the stomach, immortalized 
by Bulwer Lytton in ^^e Caxtons. Gently smoothing the hair 
is undoubtedly efficacious in many cases^ as is also, but leaa 
frequently, sponging the burning palms. Dipping the face in 
cold water is one of the expedients of the worker late at night ; 
some will sponge the entire head. Then there are the different 
ways in which people try to hypnotize themselves by w^atching 
and counting the invisible breath* slowly counting imaginary sheep 
as they pass through an imaginary gate, and the like. I have not 
ventured on the large subject of the employment of hypnotism* 
That it has its legitimate uses in inducing sleep I have no doubt. 
It has not been my good fortune to meet with a case where it b&i 
overcome the morphine habit or rescued the victim of chloral or 
iulphonai. ^m 



WARBURG'S TINCTURE 

Reprinted from The Practitioner for February, 1877 

Wabbubo's tincture has long held a high reputation in India, 
as a remedy of undoubted and indeed unequalled power in the 
treatment of the malignant malarial fevers of that country and of 
cholera. Testimony to its efficacy has come from men whose 
capability and opportimities of forming an opinion could not be 
diluted, but until quite lately it was a secret remedy, and in this 
country we are not frequently brought face to face with the terrible 
emergencies in which its efficacy has been shown, and have not, 
therefore, been compelled to sacrifice our objections against the 
employment of an unknown agent to the safety and welfare of the 
patient. 

My interest in Warburg's tincture had been excited by published 
statements and private testimony as to its value ; when, therefore, 
Professor McLean made knovs-n its composition and mode of pre- 
paration in the Medical Times and Gazette for 1875, Vol. II. p. 640, 
giving his unqualified support to all that had been said in its 
favour, I made a careful study of it, with a view to ascertain the 
therapeutic principles on which its effects depended. 

The following is the formula made known by Professor McLean : — 

Aloes (Socotr.) libram ; 
Rad. Rhei. (East India) ; 
Sem. Angelicae. 
o. Confect. Damocratis ; ana uncias quatuor. 
Rad. Helenii (s. Enulae) ; 
Croci Sativi ; 
Sem. Foenicul. 
6. Cret. Praeparat ; ana uncias duas. 
Rad. Gentianae ; 
"RsLd. Zedoariae ; 
Pip. Cubeb; 
Myrrh elect. ; 
Camphor, 
c. Bolet. Laricis : ana unciam. 
The above ingredients are to be digested with 600 oz. proof spirit in a 
water-bath for twelve hours ; then expressed and 10 oz. of disulphate 
of quinine added ; the mixture to be replaced into the water-bath till ail 
the quinine be dissolved. The liquor when cool is to be filtered, and is then 
fit for use. 

a. This confection, which consists of an immense variety of aromatic 
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Bubfitances* wae onc« offiem&t, and is to b« fotmd; iti I he London Pharmftco- 
poeift, 1746. 

6, I>r. Warbvirg states that tjtie ii^gredient was added to correct the other- 
wi«© exttemely acrid tast© of the tincture. Many other atibfltflncaa wena 
triads but nona answertd ao well aa pri^pared chalk. 

c. This is the PoIyponiB laricis (P* officinalis,* Boletus purgans, or larch- 
agaric}. *' forraerly/' say& Fereira, '* used as a drastic purg&Uv^p and atill 
kept by the herbal iat/' 

The tincture is of a deep bro\i*n colour, has an aromatic and 
slightly terebinthinate odour, and an intense Ij bitter and warm 
aramatic t^ast^ ; a noteworthy point about it is that there is nothing 
spirituoue in either taste or smell, and it eeems a:^ if the alcohol 
emploj-ed in its manufacture were entirely satu rated ^ and so to 
Bpeak extinguished, by the substances taken up. The tincture 
evaporates readily, leaving a copious brown residue, 

" It will be seen/* to employ Professor McLean's words, *' that 
quinine is the most import-ant ingredient in the formula, each ounce 
bottle containing nine grains and a h aH of the alkaloid. Its presence 
has been detected by every chemist who has attempted its analysis, 
and neTcr doubted by any medical man of experience who has used 
the tincture. Many Mill say/' continues Professor McLean— 
"'After allj this vaunted remedy is only quinine concealed in a 
farrago of inert substances for puiposes of mystification/ To this 
objection my answer is — I have treated remittent fevers of every 
degree of severity, contracted in the jungles of the Beccan and 
Mysore, at the base of mountain ranges in India, on the Coromandel 
Coast, in the pestilential highlands of the northern division of the 
Madras Presidency, on the malarial rivers of China, and in men 
brought to Netley Hospital from the swamps of the Gold Coast, 
and I affirm that I have never seen quinine, when given alone, act 
in the manner characteriatic of this tincture. And although I 
yield to no one in my high opinion of the inestimable value of 
quinine, I have never seen a single dose of it given alone, to the 
extent of nine grains and a half, suffice to arrest an exacerbation 
of remittent fever, much less prevent its recurrence, while nothing 
is more common than to see the same quantity of the alkaloid in 
Warburg's tincture bring about similar results," 

I will give two illustrations of the effect of Warburg's tincture 
which have come under my observation. 

The first is that of a gentleman, seen with me by Dr. darke. 
of Huddersfield, whose medical history is briefly as follows :— 
His fatlier suffered much from gout, but lived to the age of 84 
or 85. He had himself had little illness of any kind. Early 
in 1876 he took cold and had bronchitis, and together with this 
a febrile condition, attended with severe pains in the limbs, which 
were worse at night. He was unable t-o sleep, had no appetite. 
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vomited his food, suffered from conBtipation. and in conaequen<5e 
rapidly lost stroagth. At leugth* while taking small doses of 
iodide o! potassium iviih. ammonia, coIcliiGum, and bark, given on 
the h>*potheBis that the pain was of gouty origin, ho began toimproir©. 
On luB eightieth birthday, which was in the second week of March i 
he wm convalescing slowly, and was sitting up in his room for the 
second or third time ; he was uiahfnl to show, by walking without 
aaeifitance, that he was not so helpless as he w*as made out to b© 
by his family ; he had miscalculated his strength, however, and 
overbalancing himself, fell backwards, striking his hip against the 
fender. The pain in the injured hip was so great that complete 
examination was impracticable, and it was supposed for some 
time that there was intra -capsular fracture of the neck of the 
femur. 

The shock of this accident brought back the old symptoms, pain* 
sleeplessness, restlessness, inability to take food, constipation, 
and vomiting. The patient was rendered so helpless by the pain 
in the hip, caused by the injury, and the pains in the limbs, 
together with weakness, that he was unable to turn in bed, and 
the lower extremities were for a time absolutely po^verless, and 
had to be shifted for liira. He ralhed from the immediate effects 
of the fall, and having show^n the condtitutional vigour which 
this implied, it was hoped he would continue to improve, Thi»» 
however, was not the case, the helplessne&s continued, and, worn 
out by pain, sleepleesnesis, and inability to take food, the strength 
rapidly failed, the desire for, and expectation of, recovery, which 
had hitherto been a great source of hope, ceased, and for the first 
time the mental faculties became impaired, and there were forget 
fulness, wandering, hallucinations, etc. ; the pulse was frequen 
and weak, and the tongue became dry. It was observed that 
there \^ere febrile accessions, attended with flushing of the faee, 
but not giving rise to any notable elevation of temperature, and 
the state of the case appeared to be that w hile the heart and vesseli 
were vionderfully sound, the kidneys healthy, the nervous systei 
vigorous, the strength was being worn out by suffering, sleeplessness, 
and fever. 

This was exactly the condition in which, as it seemed to us, 
Warburg's tincture might find its application, and, everything 
else having failed, it was resolved to make trial of it. This 
was Sunday, April 9, but it w*as not till the following Thursday 
that the tincture could be procured, by which time it appeared 
too lat^ for any remedial measures. During Thursday night th© 
patient was wildly but feebly dehrious ; he had ceased to recognise 
the members of his family ; iliere were general muscukr tremoc 
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and jftctitations, and all the signs of approaching death. Two 
doees of the tincture were given on Friday morning, but ivithont 
any hope of good result^ and I was summoned by telegraph. On 
my arrival in the afternoon, instead of finding the patient moribund 
or dead, as I feared, he was in a quiet sleep and bathed in a warm 
perspiration, while the whole room was fragrant with the aromatic 
constituents exhaled by the lungB and skin. The sleep continued 
for twenty-four hours, interrupted only by the administration of 
food, and be woke from it refreshed, free from pain, and quite 
clear in mind, though, of coui-se, extremely weak. From this 
time there has been slow but continuous improvement, and the 
patient now eats and sleeps welK is free from pain, clieerful, and in 
the full enjoyment of his intellectual faculties, though he remains 
very helpless as regards muscular power, and appears indeed to have 
had spinal menhigitis, as there is some degree of wasting and con- 
traction of the limbs. One good effect of the tincture, w^hich he 
has taken in small doses ever since, has been its mild but efficient 
aperient action on the bowels. 

A second case, in which it appeared to me that Warburg's tincture 
certainly saved life, was that of a boy of 6^ in whom scarlet fever 
was accompanied by extreme frequency of pulee, and especially 
of respiration. A favourable opinion as to bis chances of recovery 
was entertained, notwithstanding a pulse of 160 to 180, and respira- 
tions 60 per minute, chiefly because his aspect was good and the mind 
fairly clear, the beats of the pulse also remaining distinct, till the 
morning of the seventh day, when the pulse was not only more 
frequent than ever, but the beats ran into each other, and the 
boy was scarcely conscious. On the evening of this day the aspect 
of the boy was still worse, and indeed hopeless, Warburg was now 
given ; the first dose Mas vomited, but a second was retained. 
Next morning, though he had a death -like pallor and the pulse 
was scarcely perceptible, the beats were distinct. The stomach 
rejected everything, and the Warburg was given by the rectum 
with beef tea and brandy, and in spite of complications the boy 
recovered. 

My chief purpose in this communication, however, is not to 
extol Warburg's tincture. Kothing, indeed, that I could say 
would add weight to the testimony of Professor McLean. I have 
sought, as is my habit, by study of an undoubted therapeutical fact 
to arrive at the principles on which the effeeta are produced, and 
if possible to ascertain the mode of action of the remedy. 

Aa wiU have been seen at once, even without the remarks quoted 
from Professor McLean, the main ingredient ia quinine, and one 
great principle of its action is the combination of quinine mlh pottmr- 
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ftd aromatics. It is aperient also from the aloes, rhubarb, 6tc*»] 
contamed in it, and this may contribute to its UBefulness, though in a 
minor degree only. It is a fact with which physirians are perfectlj^ 
familiar, that the action of quinine is often aided by stimulant 
and aromatic adjuvants — the compound tincture of bark is testi- 
mony to this ; perhaps the advantages of the combination have not 
been borne in mind in the same degree when large doses of quinine 
have been given for the purpose of reducing pjrrexia or restoring 
power in adynamic conditions, as some forms of pneumonia. 

A large dose of quinine sometimes not only gives rise to the usual ' 
symptoms of cinchonism, but produces great prostration, and I 
have distinctly seen harm result. It appears to me probable that 
this can be counteracted by aromatic Btimulants, and after the 
ejcpeiienee with Warburg which I have just related, 1 tried, in 
a case of extreme prostration at the end of a relapse of enteric 
fever, large doses of the liquid extract of cinchona and of ether 
combined. The boy could scarcely have been more pale had he 
been dead ■ the temperature was only sOghtly raised ; he was 
pulseless and unconscious, and did not rally at all when stimulants 
were given. He began to improve as soon as the bark and ether 
were given, and eventually recovered, I think a large dose of 
quinine alone would have killed the boy, and that the ether alone 
would have failed to raise him. 

A combination I have long employed in giving large doses of 
quinine is with very strong black coffee and brandy. 

But there is a second therapeutical principle, of which advan- 
tage is taken in the employment of Warburg's tincture — ^this is 
concentration. The maxim is as old as Hippocrates : *' Ad extremes 
morbos, extrema remedia exquisite optima " (Aphorism vL). We 
hear much of the physiological administration of drugs, by w^hich 
is usually meant the exhibition of small and frequent doses, though , 
no doubt it was really intended by the framers of the phrase 
indicate the giving of a remedy in such doses and at such intervals ' 
as are indicated by its energy of action, rate of elimination, etc. 
But there is a therapeutical administration of drugs, to which J 
physiological experiment affords no clue, and for which the con- 
dition of the patient is the indie ati on » 

ConcentraUon in tJte employment of Drugs. — In po8t*paTi%mir 
haemorrhage a drachm of laudanum \v\\\ rally the exhausted 
strength, restore consciousness, rouse t!ie uterus to action, and 
arrest the bleeding wlien six times ten minims in water would 
allow the patient to bleed to death. In syncope a table spoon- 
ful of undiluted brandy will have an effect which tuice the qnantityJ 
drowned in water would fail to produce. We defeat a paroxysm! 
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of ^ue and cut short the disease, or suppress neuralgia, by a single 
large dose of quinine, when repeat^ doses of average amount 
have entirely failed. 

The instructions given with Warburg are that the bowels shall have 
been freely open, that no food shall have been recently takenj and 
that two doses shall be adminietered >^ithout dilution at an interval 
of two or three hours, nothing being taken between but a little 
brandy or beef tea* and this only if required by the state of the 
patient. The remedy thus enters the empty stomach in a highly 
concentrated state, and is no doubt rapidly absorbed. Ite remark- 
able effects are distinctly due to the powerful impression made upon 
the nervous system. 

I may call to mind other examples of striking curative effects 
due to an impression on the nervous system, and it is worthy of 
remark, how little specific this impression may be, provided only 
that it is energetic. It is a well-known fact, that strong spirit of 
camphor, taken on a piece of sugar, will often arrest severe and 
dangerous diarrhoea, especially in children, sometimes, indeed, 
when other remedies have failed. Cajuput oil, and probably other 
essential oils, will sometimes have the same effect. Now what is 
the condition of success, and what the order of phenomena observed? 
There is a sense of heat, almost of burning, in the mouth, throat, 
and stomach ; to this succeeds excitement of the pulse, a glow of 
w&rmth throughout the system and over the surface, flushing of 
the faee» and often perspiration. Let these effects be produced 
almost by whatever means, and the desired result usually followg, 
I have been assured by competent observers that the premonitory 
diarrhoea of cholera, and even the declared disease at the outset, 
can be cut short by a combination of strong stimulants, such as 
ammonia, ether, spirit of lavender, and tincture of capsicum. 
" You must bring tears into the eyes," said one of my informants, 

I have already mentioned the emplo>inent of quinine in large 
doses in intermittent and remittent fevers. Its remarkable infiuence 
on the temperature is another illustration of what I have spoken 
of as the therapeutical administration of a remedy. A single dose 
of 20 grains wiW often bring do'^ni the temperature in enteric fever 
from 105*^ to lOC^, or lower, and keep it thereabouts sometimes 
for twenty-four or thirty-six hours, whereas the same amount 
distributed over the twenty-four hours would have little appreci- 
able influence. 

The effect of salicylic acid again in acute rheumatism appears 
to depend greatly on the way in which it is employed. I have 
yet to see the case of genuine acute rheumatism liiithout com- 
plication in which the pain is not entirely gone, and the temperature 
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normal, after six consecutive doses of 20 grains, at intervals of an 
hour, on two successive days. 

I may perhaps be permitted to mention a more modest applica- 
tion of the therapeutic principle of following up an effect, so as 
to make a decided impression, not for a moment comparable to 
those just described, but useful in its place. A well-known treat- 
ment of catarrh, or of the early stage of bronchitis, is to give ace- 
tate or citrate of ammonia with perhaps free ammonia, vinum 
ipeoaeuanhae, spirit of nitrous ether or of chloroform, and some 
preparation of opium. One can only give a certain amount of such 
a mixture at a dose, but by giving a series of doses, say at 8, 
9, and 10 p.m., instead of every three or four hours, we may 
often cut short an attack which would otherwise go on for da3rs. I 
have occasionally seen striking instances of prompt relief, especially 
in the case of patients in whom catarrh was accompanied by asth- 
matic dyspnoea, tincture of belladonna being then added. 

Note by thb Editor. 

During the attack of pneumonia by which Sir William Broadbent 
was struck down in October, 1906, he was on the fifth day in a 
condition of extreme danger, being unconscious with respirations 
60 to the minute Mid mi irregular pulse of over 160 with tumultuous 
action of the heart. Having seen him use Warburg's tincture 
in similar emergencies, we gave him a rectal injection of half an 
ounce of the tincture. In about half an hour's time he broke out 
into a profuse perspiration, and the pulse-rate began to diminish ; 
an hour and a half after the injection the pulse-rate had fallen to 120 
and the heart was quite regular, respirations were 40 to the minute 
and consciousness had returned. Rectal injections of half an ounce 
of the tincture \*-ithout aloes were given every four hours for the 
next two days, till all immediate danger had passed, though the 
temperature was still above normal. 



TWO CASES ILLUSTRATING THE SUCCESSFUL EMPLOYMENT OF 
THE COLD DOUCHE 

Medical Socieiy^s Proceedings, ^larob 5, 1883 

Casb l,—£kUrium Tremetis. — The patient mas a gentleman, 
aged about 38* His conetitution was thoroughly broken by 
EKceBBeB, espeeially alcoholic, and he had had several previous 
attacks of delirium tremens. He had been ujider my care in one 
o! these in November, 1876, which had been ushered in by severe 
haemoptysis followed by violent convulsions, and the case had 
been remarkable from the fact that the characteristic delirium 
and tremor returned several times after a long eleep and complete 
recovery of the mental faculties. The fiist treatment was by 
digitalis and bromides, no alcohol being allowed, but beef tea being 
given freely. In four days there was sound eleep, out of which the 
patient awoke apparently %\ell. 

The symptoms, however, gradually returned » and on the 
third day he was as bad as ever. The bromides and digitalis 
wme again given, brandy being now added to the beef tea, 
on the supposition that the relapse might have been due to 
absence of stimulants when the patient's strength was r^uced by 
loss of blood. There was little apparent improvement, and chloral 
was given with the bromide, when at length sleep was procured. 
A relapse followed even more promptly than before, upon which 
morphia was administered subcutaneously, in dose^ of half a grain. 
Again sleep was obtained, with apparent recovery, but all the 
symptoms returned, and tv^ice more was this recovery under morphia 
and subsequent relapse re^H^ated. I now^ took advantage of the 
firftt moment %t hen sucli a proceeding could be considered safe, 
and took the patient out \^ ith me. I made him name all the streets 
we paseed through, kept his attention occupied, and when I had to 
make a visit told the coachman t^ keep moving, so that he could 
not leave t!ie carriage. He always had a story to tell when I re- 
joined him of two women who had been with him " fighting like 
the devil/' and in his imagination we ran over and killed scores of 
children. Hoi^ ever, he slept after the drive, and afterwards he was 
tent out daily with the nurse in a carriage till he was quite well* 

I wac called to him again on December 6t 1878, and found him 
su fie ring from severe delirium tremens, which had been carried on 
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for some days. He was well plied with beef tea, had digitalis and 
brotmdes in full doses, and, fina1J>% with great reluctance, morphia 
in grain doses snbcutaneously, without effect. On the night of 
the 9t.h he was in a condition of extreme e^thaustion, the face 
pale and haggard, the eyes wild, the skin bathed in perspiration^ 
the pulse soft and small, frequent and irregular. He was almost 
too feeble to turn his head to follow the itiiages of his fantasy, but 
was conatantly muttering and exclaiming, while his fingers fidgeted 
with the bedclothes, and every limb, or almost every muscle, was 
the seat of jactitations. Dr. W. A, Smith, now of Newport, Essex, 
remained with him all night, and on the morning of the 10th re- 
ported that there had been no sleep and no cessation of the mutter- 
ings and jerkings, and that two or tliree times he thought the 
patient was dying, the pulse having become imperceptible, the 
countenance livid, and the voice almost inaudible. 

It was obvious that the nervous system would not respond to drugs 
of any kind, and that unless it could be roused by some means or other 
the patient had not many hours to live. I resolved, therefore, to try 
the douche. Ice-cold water was brought, and a large bath sponge, 
the patient was stripped to the waist, arrangements Mere made to 
protect the bedclothes, and then the sponge, as full of water as 
possible, was violently dashed again&t the head, face, neck, and cheat. 
This was done tw^o or three times, the skin being quickly and roughly 
rubbed dry between with a coarse towel. I will not attempt to 
describe the gasping and sputtering and impotent swearing. The 
process was repeated on the back, and the patient then being made 
comfortable was told t^ close his eyes and to go to sleep, my hand 
being firmly placed upon his. This he did at once, but in about 
five minutes he a^voke, apparently disturbed by the jactitations^ 
which continued to be violent. He was obviously better, the puis© 
more full, firm, and regular, while the face had warmth and colour. 
During the few minutes of sleep the perspiration could be seen to j 
form drops on his forehead, and roll off almost in a stream. 

He could not be made to go off to sleep again, and as his agitation 
increasedj and he employed hie renewed strength in stniggling and 
shouting, the douche was again administered as freely as before, 
and he was afterwards commanded to keep his eyes shut, and go 
to sleep, as before. He obeye^i, sleep came almost instantaneonsly^ 
and, in spite of the jerking of the muscles, lasted three hours. On 
waking up this time he asked where the doctor had got that water 
from, and was there any more like it. If there was he would have 
it used s^ain . Used it was by Dr. Smith energetically, after which 
the patient slept continuously for tweoty-four hours, only waking 
to take food. Convalescence followed quickly and satisfactorily. 
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Case 2, — Sleeplessness and Pyrema after ChiMbirih.^-I was called 
on the evening of June 3, 1881, to see a young married lady who on 
May 30 had been confined of her first eluid. The labour had been 
prolonged and severe, the perinenni had been ruptured^ and the 
bladder paralyi^ed. From the Betting in of labour, and it waa 
said from a day or two before, there had been no sleep whatever, 
I was detained and did not reach the patient's house till 11.30 p.m. 
She was under the care of Mr. Ord of Streatham Hill, whom I met 
in consultation, and who gave me the above account of the case. 

Besides the sleeplesaneaa there were pyrexia and severe ab- 
dominal pain with great tenderness in the left ihac fossa. The 
temperature on the previous evening had been 104'5'^j on the 
morning of the day on which I saw her 104"^, and at the time 
of my visit it stood at 104'2°. The patient eomplained of 
severe pain in the head, waa restless and tossing herself about 
in bed, her face flushed » the eyes bright, the expression wild 
and anxious, the skin perspiring everywhere, the pulse 120, and 
the milk suppressed. On examining the abdomen it was found to 
be full and large, but not tense, and the respiratory movements 
of its walls were not arrested. There was great tendeniess over 
the left iliac fossa, but it was eomplained of on alight contact and 
superficial pressure, and not much increased by deep pressure. 
Opium had been given in various forms, and bromides, and, as 
need scarcely be said, all the precautions against septic infection 
of the perineal wound had been taken. 

In deciding to recommend the emplo5mient of the cold douche 
J concluded that the abdominal respiratory movement excluded 
peritonitis, while the character of the pyrexia was not that of 
puerperal fever or of septicaemia ; the local tenderness, again, in 
the left iliac fossa, was not accompanied by any tumefaction 
suggestive of pelvic celhditis or ovaritis, and, as has been already 
said, it was remarkably superficial. It seemed, therefore, that 
the pyrexia and the sleep lessnesa were what we had to deal 
with, and that if they could be overcome there was every reason 
to expect that tlie patient would do well, while it was obvious, 
on the other hand, that persistence of a temperature of 104*^, 
with entire absence of sleep, waa attended witli grave peril. It 
was agreed that she should be sponged all over with tepid vinegar 
and water, and that to the head, chest, and back the cold douche 
should be applied in the way described in the previous case. These 
measures were carried out and, as 1 was informed by Mr, Ord, 
the patient speedily fell into a calm sleep, the pain in the iliac fossa 
iiabsided, and the temperature fell. There was no further compli* 
cation^ and satis^tory convalescence followed. 



HANOANESB, NICKEL, AND ZINC IN ANAEMU, CHLOROSIS, AND 
ASSOCUTED DISORDERS 

Clinical Society* s Transactions, 1869 

The experiments (to be briefly related in this communication) were 
undertaken primarily to test an hypothesis arrived at deductively. 
The starting point was found in the two postulates : 1. That there 
must be some relation between the substance administered and 
the organism, on which the efiFects produced depend. 2. That so 
bur as the substance is concerned, the basis of this relation can 
only be its chemical properties, using this term in its widest sense. 
The conclusion arising out of these which constituted the hypothesis 
to be examined was, '' That substances closely aDied chemically 
must have an analogous action on the system, or the diversity 
in tiieir operation should be capable of explanation on chemical 
principles." In other words, "chemical groups ought to form 
therapeutical groups." 

No fact in therapeutics is more certain than that iron cures 
anaemia and chlorosis, and this metal stands at the centre of a 
group closely allied in chemical properties, which have to it certain 
well-defined relations. This group, then, furnished the conditions 
requisite for experiments which might support or overthrow the 
hjrpothesis. 

A second object also offered itself, which a few remarks will 
explain. The usual interpretation of the good effects of iron in 
anaemia is, that it supplies a natural constituent of the blood which 
is deficient. This, however, if a true explanation at all (which is 
strenuously denied by some eminent men on grounds which need 
not be enumerated here), carries us back but a very short step 
towards a real comprehension of the mode of action of iron. To 
attain this the question must be answered why iron is a normal 
constituent of the blood. The answer is not given by simply enumer- 
ating the uses which it serves. As understood by me, iron is nor- 
mally present in the blood, because of the chemical affinity between 
it and the organic matter of the blood-corpuscles, and it is useful 
in virtue of the influence which this affinity exerts on the organic 
processes. According to this view, then, iron does not cure anaemia. 
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because it Is a conetituent of heatthy blood, i.e< the two do not 
stand in the relation of cause and effect ; but the cure of anaemia 
and the presence of iron in the blood are alike consequences of the 
affitutj of iron for organic matter, and of the influence of this 
affinity on organic operations. (The grounds for this opinion 
cannot be stated here. It is enunciated somewhat dogmaticaUy 
for the sake of clearness and brevity, and because it is necessary 
in order to ejqilain the second and practical object of the investi- 
gation.) 

If the mode of action of iron be that indicated, then an 
allied metal, haying simOar relations with the organic proximate 
principles, will have a similar efiFect on the organic proceases ; and 
it may be that under certain circumstances its curative inf uence 
may be even superior to that of iron. This, however, ie inherently 
improbable ; but it is not at all unlikely that by the administra- 
tion together with iron of one or other of the aUied metals, the 
action of the iron may be aided. The object, then, was to ascertain, 
if possible, the indications for theemplojrment of a particular member 
of the group as an accessory to iron in any class of cases. Man- 
ganese and nickel stand one on one side of iron, the other on the 
other, as to their general chemical relations ; and it seemed worthy 
ol attention, should it be found that they exerted any favourable 
influence at all, to endeavour to determine what special set of 
symptoms associated with anaemia indicated the addition of one 
or other of them to iron. 

Manoanesb. 



The first point to be determined was, whether the metals of the 
iron group could remove anaemia. For this purpose well-marked 
cases of anaemia were selected, and the chloride of the particular 
metal substituted for chloride of iron in the mistura ferri c. quassia 
of the hospital pharmacopoeia, i.e. it was given ^ith a few drops of 
dilute muriatic acid iu infusion of quassia. 

Casb 1. — Marked Anaemia wWi i^meTurrAofa.— Emma B., 
aet. 18, servant, came as out-patient to St. Mary's Hospital 
on October, 14, 1867. Her place was rather bard and harassing. 
She had been ailing for some time ; the catamenia had gradually 
diminished, and had been absent since August, She complained 
of great weakness, pain in the side and loins, and shortness of 
breath. The bowels were regular, her appetite very poor. No 
leucorrhoea. Her aspect was that of marked anaemia. She took 
two grains of chloride of manganese, with a grain of quinine, three 
times a day* 
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November 4 (three weeks). Looks and feels better. November 
2L Still better ; catamenia had appeared on the 19th. December 9. 
Ceased to attend, having continued to improve in appearance and 
strength. The early return of the catamenial flow is worthy of 
note. The fact that quinine was given diminishes the value of 
the case. 

Case 2. — Marked Anaemia with Menorrhagia, — Caroline W., 
aet. 19, servant, came under my care at St. Mary's, on November 
21, 1867. Ailing ten months. Symptoms — ^great weariness ; 
palpitation of heart and breathlessness on any exertion ; pain in 
head. Catamenia coming on every seven or fourteen days, and 
excessive in quantity. Bowels regular, appetite gone. Anaemia 
most marked ; venous murmur extremely loud. 

Chloride of manganese given with dilute sulphuric acid instead 
of h3rdrochloric on account of the haemorrhage, dose gradually 
increased to 4 grains. 

November 25. Weaker, faints at times, slightly delirious at 
night. November 28. Better decidedly. She continued to improve 
with slightfluctuations,andhercolourgraduallyretumed. December 
5. Aspect better ; still anaemic. December 12. More colour. It 
was now ascertained that she was living very poorly (this she had 
refused to acknowledge before), and dinners were ordered for her 
from the St. Mary's kitchen. With this assistance the improve- 
ment was still more rapid. On December 30 she felt so much 
better that she began to talk of taking aplace again. On this account 
I considered it due to her to add iron to the manganese, and she 
ceased to attend on January 20, 1868. 

In this case it appeared to me that the recovery of strength and 
return of colour were as rapid as could have been expected from 
iron. She was by no means well when I gave iron with the manga- 
nese ; but it seemed likely that I should soon lose sight of her, and 
I thought it my .duty not to deprive her altogether of the known 
good influence of iron, lest the improvement should be only tem- 
porary. 

In a third case of severe anaemia and chlorosis with amenorrhoea, 
great improvement followed the administration of manganese, but 
twice the treatment was interrupted, and iron given, by my clinical 
assistant in my absence. 

In another case, a very severe one, the manganese seemed to do 
no good whatever, and the patient was admitted into the wards, 
where she recovered under the usual treatment. It is sufficient to 
note the failure ; the details would possess no interest. 

Manganese was also given with good effect to children whose 
condition seemed to indicate iron. 
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Sarah C* aat. 20, servant « Ailing for six months. For four 
Lmontlis suffering from cough. Catamenla not right for several 
^ years and absent for five months. Anaemia extreme, and attendant 
symptoms severe. Venous murmur loud. A systolic aortic mur- 
mur heard. No physical signs of disease of lungs. 

January 2, 1868. Nickel chlorid. gr. ij., acid, hydrochlor. di!. 
lHvJ,, infus. quassiae 5j- 1-^- Improvement decided and continuous. 
February 6. Colour better. February 27. Venous murmur scarcely 
audible ; no aortic murmur. Last attendance on March 12, whea 
ahe considered herself well. 

Sarah P., aet. 29, servant. Anaemic ; catamenia scanty ; leu- 
kcorrhoea. Thyroid body enlarged, January 20. Nickel chlorid. 
' gr. ij. in infus. ealumb, February 10. Feels quite well. Febru- 
ary 24. No leucorrhoea. Catamenia more abundant. Ceased tol 
attend. 

I had many of those cases which make out-patient practice eo 
unsatisfactory, the patients discontinuing their visits after one or 
two weeks. In some of these there seemed to be marked improve- 
ment, in others not. One patient gave me time to try manganese, 
nickel, and iron in succession, and derived no benefit from any 
of the three metals. 

The administration of manganese with uon has long been practised, 
and, according to P^trequin and other French wTiters, with great 
advantage ; but I may mention one or two cases in w^hich I have 
given nickel and iron. 

Mary Ann B., aet. 22, servant. AiHng three or four years, Cata- 
menia scanty. Markedly anaemic, and suffedng from pain in the 
side, palpitation, and breathlessness on the slightest exertioa. Venous 
murmur heard. 

January 13,1 868. Mist, ferri c . quassia 5 j * f nickel chlor idi gr . i . t.d. 
Improvement very decided and uninterrupted. March 13. Well. 
Caroline M., aet. 17, servant. Anaemia with usual symptoms. 
Catamenia absent ; profuse leucorrhoea. Pupils remarkably large. . 
May 25, 1868. Mist ferri lax. (i.e. sulphate of magnesia with ' 
sulphate of iron), 3]. nickel chlorid. gr. ij. t.d. Leucorrhoea much 
i better June 4. Improvement still greater June 15, when she ceased 
[to attend. 

ZlNO. 

This metal is mentioned, because I tried it under the impresBion 

that it belonged to the iron group. It failed altogether to effect any 

improvement, and I discovered, on referring to modem works on 

chemistry, that it is the centre of a group of which magnesium 

w,B. 14 
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and cadmium are the other members, and is not to be classed with 
iron. 

The amount of evidence adduced is not great, but it should be 
remembered that the point to be examined was not whether man- 
ganese and nickel were superior or equal to iron in the treatment of 
anaemia, but whether these metals had any influence at all in this 
condition ; and I am able to say distinctly that I have seen the 
strength improve and the colour return under their use, and 
this without the advantages of warmth, rest, and superior food 
afforded by admission into the wards of an hospital. Some of the 
cases I should not have thought of treating as out-patients had I 
not wished to employ them experimentally. 

In using these metals as €tccessories to iron, it has seemed to me 
that manganese had a special influence in promoting the return of 
the catamenia, and nickel a special property of checking leucorrhoea. 
Manganese is much better borne by the stomach than nickel, and 
causes no disturbance when given in doses of 7 or 8 grains, beyond 
which I have not thought it necessary to go. Nickel usually causes 
vomiting, sooner or later, in doses above 2^ or 3 grains, and some- 
times 1 grain added to the mist, ferri. c. quassia of the hospital pro- 
duces this effect. 

Postscript — Chromium^ another member of the iron group, is 
now under trial. In all cases improvement has followed. It has 
been administered in the form of chloride with a few drops of acid 
in water. 
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To further illustrate the hypothesis that " chemicai groups form 
therapeutical groups " Dr. Broadbent read a paper on *' Cases of 
Skin Disease treated by Phosphorus " before the Clinical Society 
in 1871, in the course of which he says : " Arsenic having a thera- 
peutic action so well defined and so open to observation, it became 
an interesting question to ascertain how far similar powers were 
possessed by phosphorus and antimony. Antimony has been and 
still is employed in skJn diseases, and it is given to horses by grooms 
to render the coat glossy. I have little personal evidence as to 
its effects to offer, as I preferred to employ my hmited oppor- 
tumties of observing skin diseases in trying phosphorus. This 
I have administered dissolved in oil." He then relates several cases 
of €C2€7nu and psoriasis successfully treated with phosphorus. 

In the Practitioner in 1873 in a paper entitled " Clhiical Illustrations 
of the Value of Phosphorus in certain forms of Disease of the Nervous 
System *' he says: ''When I gave phosphorus to out-patients at 
St. Mary's Hospital, the subjects of my earlier experiments, it was 
dissolved in almond or oUve oil, and suspended in mucilage, in 
w*hich it remained unchanged for a time. But this forms a nauseous 
mixture, and oxidation slowly takes place. Since that time I iiave 
given it in the form of pills with some extract, and sometimes 
dissolved in cod -liver oil. This last medium, however, is apparently 
the most treacherous of all, since in the brown oil the characteristic 
odour of phosphorus disappears at once, showing that oxidation 
has taken place. Pills also must undergo rapid deterioration. 
Fortunately a method has recently become available by which 
phosphorus can h€ given in a form at once active and inoffensive, 
namely, dissolved jti oil or lard, and enclosed in a gelatine capsule ; 
the dose is abaut ^ of a grain, and it may be taken two or three 
times a day, always after food." 

He then relates cases of epileptiform mrtic/o, neuralgia, and 
fifuraslhmia successfully treated » and in another paper in the 
PractUioner in 1875, two cases of anginoid pain, one of pernici&us 
anaemia, and one of kucoctfthemia, all much benefited by 
phoiaphoniB, 
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ON THE RELATION OF PATHOLOGY AND THERAPEUTICS TO 
CLINICAL MEDICINE 

Portions of Presidential Address to the Clinical Society in 1887, 
and of an Address to the Royal Medical Society of Edinburgh 
in 1895 

Thb medical man is the intermediary who gathers up and applies 
for the benefit of the patient all the knowledge available at any 
given period, and whatever is most essential to individual members 
of the profession in the exercise of this function is the moat worthy 
of attention. What is most important at the bedside ? — diagnosis ! 
But diagnosis is a word of deep meaning — thorough knowledge. 
It is no diagnosis at all to say that such and such is a case of val- 
vular disease of the heart, or even that it is a case of aortic or 
mitral disease, obstructive or regurgitant. We must be prepared 
to estimate the degree of obstruction or the amount of regurgita- 
tion, to say whether the valvular change is probably stationary 
or likely to be progressive, to measure the effects on the cardiac 
muscle and cavities, and to judge in what direction and in what 
degree lethal tendencies are developing themselves. It is no 
diagnosis again to say that a man has hemiplegia ; we must localize 
and specify the lesion which has given rise to the paralysis. But 
the lesion is itself only an incident in some general morbid tragedy 
which is being acted in the body, and this must be read from the 
beginning. 

Diagnosis, moreover, embraces a knowledge, not only of the seat 
and character of the disease, but also an appreciation of the con- 
dition of the patient in relation to the attack. Is the disease 
merely the winding up of a bankrupt constitution ? — a mode of 
dying rather than a cause of death 1 — or is it, on the other hand, 
a necessary though violent readjustment of the organism to the 
environment with which it had been long getting out of harmony, or 
a defensive reaction against some powerful disturbing influence 1 
The problems presented are often of the highest degree of com- 
plexity, and we cannot too diligently cultivate our powers of 
observation, aiding the senses by the instruments with which science 

has furnished us, and bringing everything, as far as possible, to 

na 
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tiie test of measuremeDt and the balance ; the exceptional cases 
of to-day are the common ones of to-morrow. There is no on© 
who has for many years been in the habit of noting all he sees, who 
cannot look back to cases which he did not at all understand at the 
time, but which are now perfectly clear. And 1 would remind 
my hearers of the profound saying of Sir James Paget, *' That an 
exception to one rule is only an example of another rule as yet 
unknown.'' The explanation of an exceptional caae may thus be 
the revelation of a new law. 

Value of Observation.— The badia of all clinical faculty is observa- 
tion — that is to say, the intelligent and instructed employment of 
the senses to obtain facts — and in close relation with observation 
is inference, the right interpretation of the facts of observation. 
It is by observation that we obtain a more or less complete and 
accurate mental picture of each case of disease which comes before 
us. and the more clear and profound our knowledge of the influence 
of remedies, the greater will be the necessity of full and accurate 
observation. 

What good, for example, would be a full theoretical and practical 
knowledge of diuretics, and of other methods of draining off fluid 
from the peritoneal cavity, to a man who was capable of mistaking 
fatty accumulation in the abdominal parietes and omentum for 
ascites ? You ^ill say I am supposing a fanciful and impossible 
case, but this is not so. Patients have been sent into hospital 
for operation, and 1 have been conHulted more than once as to the 
necessity of paracentesis of the abdomen on account of asciteis, 
which had resisted the most varied and energetic treatment — of 
course, with all the newest drugs— when the abdominal enlarge- 
ment was entirely due to fat. On giving the flank a slap, the 
tremulous vibration of the flabby subcutaneous deposit could be 
follo^ved at*ross its surface to the opposite side, and this had been 
taken for a fluid wave. One had only to take up a great handful of 
the fat anywhere over the alxlomen to demonstrate the condition. 

To observe, means primarily to see, to use the eyes ; and the 
faculty of seeing things is the essential endowment for the purpose 
of diagnosis. To this physical examination, the chemical and 
microscopical examination of the secretions and of morbid pro* 
ducts are subsidiary. But in the zeal to acquire skill in pert^ussion 
and auscultation, and in the use of the various *' scopes/' the 
exercise of the sense of vision ifi neglected. In all cases 
the information obtained by the sight is most important ; in 
many it gives the clue to the diagnosis. It is often possible 
to recognize the disease at a glance. Not to spea.k of affec- 
tions so conspicuous as Bell*fci facial paralysis, or the perfectly 
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distinct form of facial paralysis associated \«ith hemiplegia, which 
when present \vithout loss of power in the limbs constitutes facial 
monoplegia ; or of appearances so characteristic as the projecting 
frog-like eyes of Graves' disease ; or the heavy j'^' dull, bloated, 
expressionless features of myxocdema ; or of such obvious pheno- 
mena as the throbbing carotids which reveal aortic regurgitation — 
an experienced observer will distinguish at once between the pallor 
of pernicious, chlorotic, and ordinary anaemia ; will recognize 
renal disease, or lead poisoning, or syphilis ; wiH differentiate 
the appearance and expression of typhus and typhoid fever, of 
pneumonia, and other acute diseases ; and, even in the absence of 
tremor, will recognize paralysis agitans from the fixed and sad 
expression of the face — not, of course, that he will rely in any 
single instance on conclusions so formed without careful and 
exhaustive inquiry. 

Now, this faculty of seeing things, even in those originally gifted 
with observant eyes and minds, can only be arrived at by 
persevering cultivation, by consciously directing and compelling 
attention to minute points. It is not enough to take elabor- 
ate notes of cases in hospital ; the countenance, the expres- 
sion, the colour, the attitudes should all be studied ; and time is 
well spent in looking intently at patients, especially such as illus- 
trate well-marked examples of disease, till the portrait is fixed 
in the memory. 

Inspection of the Chest. — Let me remind you again how important 
a place inspection occupies in the examination of the chest. The 
rounded barrel-shaped chest of emphysema, with the absence of 
expansile movement, the inspiratory retraction of the intercostal 
spaces and supra-clavicular fossae, and the prolongation of the 
act of expiration, give us at once not only a diagnosis, but the 
most important elements of our prognosis. A slight flattening or 
falling in above or below the clavicle on one side, or, \^'ithout this, 
a slight deficiency of expansile movement, will often call our atten- 
tion to minute auscultatory signs which might otherwise have 
escaped us, and so enable us to detect tubercular mischief at an 
early and perhaps curable stage. On the other hand, extreme 
immobility of one side of the chest, so that in respiration the other 
side almost seems to pivot upon it, may completely modify the 
interpretation to be put upon dullness, tubular breathing, and 
other signs of condensation and cavitation, and show that these 
changes are not necessarily the result of phthisical destruction 
of the lung, but in great part, sometimes altogether, of antecedent 
pleurisy. 

Equally important is the information afforded by careful inspec- 
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tion of the cardiac region. To say nothing of the situation and 
character of the apex beat, vihen thia is visible, or of the 
right ventricle impuke, \*hich, when corroborate by palpation, 
throw so much light on the relative size and strength of the two 
sides of the heart, and on the degree of stress imposed upon one or 
other ventricle by conditions of the valves, or of the pulmonic 
or syitemic peripheral circulation ^ the drag on intercostal spaces 
may be almost the sole evidence of adherent pericardium, and is 
very frequently the indication which clinches the diagnosis. It 
15 astonishing how often adhesion of the pericardiura^ a com- 
plication ivhich frequently determines a fatal issue of valvidar 
disease, remahis unrecognized for want of intent scrutiny of the 
praecordium. 

Paralysis of ifie Diaphragm. — Two other respiratory phenomena 
I ahould hke to mention » chiefly because they so oft^n, according 
to my experience, escape attention* One in the reversed action 
of the diaphragm when this muscle is paralysed and flaccid. This 
may happen in the course of diphtheritic paralysis, or sometimes in 
peritonitis, or again from fatty degeneration of the diaphragm, 
which has importance as it may be a&^ociated ^ith fatty degener- 
ation of the heart ; from disease in the cervical eoixi paralysing the 
phrenic nerves, or, rarely, from imphcation of both phrenics in 
some form of intrathoracic growth ; or, again, there may be what 
is apparently a functional, and is certainly a temporary, paralysis 
of the diaphragm, aggravating terribly the dyspnoea of asthma, 
sometimes simulating asthma so far as respiratory distress Is con- 
cerned, without, of course, the wheedng caused by occlusion of 
the minute bronchi. 

Nothing is more simple than the recognition of this condition. 
Instead of the simultaneous expansion of the chest and advance 
of the abdominal waUs in inspiration, it is seen that, as the thorax 
expands the abdomen falls in, and in expiration, as the chest 
returns from its expansion the abdomen suddenly bulges out. 
The tw o hands, placed one on the chest, the other on the abdomen, 
instead of rising and falling together, play at see-saw ; and, as tlie 
thoracic movements are greatly exaggerated and the abdominal 
movements are very abrupt, in consequence of the diaphragm 
flopping to and fro like a wet rag in obedience to the changes of 
pressure, the see-saw alternation is very striking. Sometimes 
reversed diaphragmatic action is called thoracic respiration, but 
the two are quite different in causation and in significance ; in 
tlioracic respiration the diaphragm is fixed in one position or 
another, and not flaccid. An important diagnosis may turn on 
this distinction. 
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ChejfnerSiokes Respiration. — Th© oilier respiratory phenomenon 
I had in my mind is Cheyne-Stokes breathing. This is as common 
as it is int-erestingj and, so to i^ak, it imposes itself upon our 
notice^ and yet it escapes observation with incredible frequency. 
One reason no doubt is, that the patient often employs the period 
during which the act of breathing is actually suspended in answering 
questions or in conversation, and appears to t^lk himself out of 
breath j so that the exaggerated respiration which graduaUy follows 
fieems quite natural. Cheyne-Stokes respiration should he looked for 
in aU cases of renal disease in which serious symptoms have super- 
vened, and indeed in all patients, who are the subjects of old-standing 
high arterial tension^ who complain of shortness of breath. 

The Abdomen in Peritonitis. — The abdomen, perhaps, is sub- 
jected to more careful visual examination than the chest ; and 
for this very reason, and also because I should have to go into 
wearisome details^ out of place on such an occasion as this, I shall 
confine my remarks to one important instance of its ufie. 

I might mention, as rare and interesting cases, one in which 
the upper end of the tinea alba was dragged to one side at each 
inspiration from fixation of the right half of the diaphragm by 
a mediastinal growth, which gradually projected from under 
the lower end of the sternum into the right pleural cavity ; and 
another, in which the right costal arch had sprung upwards and 
outwards, in consequence of tlie right pillar of the diaphragm 
having been dissected off from the bodies of the vertebrae by an 
aneurism ; hut the point in which inspe^^tion is of supreme import- 
ance in affections of the abdomen, is the extinction of the abdominal 
respiratory movements in peritonitis or enteritis. However great 
the distension of the abdomen by ascitic fluid, or ovarian tumour, 
or gastro' intestinal gases, in the absence of inflammation there 
will be some att<empt at diaphragmatic action, recognisable by 
movements of the abdominal parietee ; whereas, even localized 
peritoneal inflammation witliout distension, as in peritj^ihlitia 
or pelvic peritonitis, \^t11 arrest all respiratory movement in the 
lower segment of the abdomen, and greatly diminish it above the 
umbilicus, often rendering it almost imperceptible* In general 
peritonitis, or in enteritis wliich has extended from the mucous 
to the muscular coat of the intestine (without of necessity any 
implication of the serous covering), the abdomen is absolutely 
motionless, as it also is in the case of abscess between the liver and 
the diaphragm . There is a reflex defensive fixation of the diaphragm 
in order to keep the abdominal viscera at rest. It may perhaps 
be well to add, in parenthesis, that opium or morphia, which are 
fio constantly given in cases of peritonitis and of intestinal obstrue- 
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tion, may tend to confuse the issue aad render the diagnosis betweea 
these conditions less clear. On the one hand^ it leaaens the respir- 
atory abdominal movements, when there is distension without 
inflammation ; and on the other, it may modify the inhibition 
of the diaphragmatic action, and allow of slight movement. 

Let me relate a striking case which came nnder my observation 
not very long since, iUuatrating the value of the indications upon 
which I have just dwelt, 

A gentleman, aged 45 or 46, had been exposed to severe cold. 
Three days later he was astonished by an unusually copious and soft 
action of the bowels, his habit being constipated. He had no 
further discomfort till after Ids dinner, which he enjoyed, when 
he began to suffer from pain in the abdomen, and was sick. In 
the course of the night the pain became so severe that morphia 
had to be given hypodermicaUy, From this time there was absolute 
constipation and gradually increasing distension of the abdomen, 
nith considerable pain, which, however, was mitigated by small 
doses of opium, but, for three days, no aiekness. On the morning 
of the fourth day vomiting returned^ and the matters raised were 
stercoraceous in character. The sudden onset, the absolute con- 
stipation and rapid distension of the abdomen, had given rise to 
a suspicion of intestinal obstruction, more especially as the general 
sjrtaptoms of peritonitis were not well marked, and the occurrence 
of stercoraceous vomiting seemed confirmatory of this idea. The 
question of an exploratory operation was consequently raised . There 
were, however, two indications which showed conclusively that 
the obstruction was not mechanical, but, so to speak, physiological, 
i.e. the Fesult of inflammation. In the first place, the abdomen was 
absolutely motionless, and the respiration purely thoracic, which 
would not have been the case had the distension been due to obstruc- 
tion ; and, in the second, the abdominal parietes being extremely 
thin, some of the distended coils of small intestine defined them- 
eelvee on the surface, and, when the abdomen was handled in 
the course of the necessary exaniination. these coHs remained 
perfectly passive. Now. in intestinal obstruction, unless the 
bowel has been paralysed by large doses of opium, peristalsis is 
inevitably set up by manipulation, and can be seen in any coils 
which show on the surface of the abdomen. We had therefore 
a second trustworthy indication of inflammatory^ paralysis ; the 
diagnosis of enteritis was thus perfectly clear » and a favourable 
prognofiiB was justified in the course of a few days. 

Tftenipeitl»C0. — It is not easy to deliver my mind on the subject of 
treatment. Kuraing, care, appropriate food and stimulants do much 
for our acute cases ; diet, clothing, climate, hygiene, are powerful 
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remedial agenciea in chronic disease, and we cannot too closely 
gtudy the surroundings of the patient, or direct too minutely the 
management of the sick room ; we cannot inquire too carefully 
into the habits and mode of Ufe which have led to chronic ailments 
or give inBtruetionB too detailed as to the means by which the 
injurious influence of pa@t errors oiay be counteracted in the future. 
Were wa to neglect these particularg, we should in effect ignore 
the first principle of rational treatment^ — " tlio removal of the 
cause *'— and wilfully leave an insuperable ohstacle in the path 
of recovery. But when we have attended to everything of this kind» 
we should be fihorn of our strength, were we debarred from bringing 
to the aid of Butferers the powerful remedies we hold in our handj. 
In acute disease they often turn the scale in favour of the patient, 
as, for Gxaiuple, when death is averted in enteric fever by a timely 
dose of opium or quinine, or when the distended right heart is relieved 
by a calomel purge* In chronic affections, again, even if the 
patient is prepared to renounce his self-indulgence and forego his 
pleasures, or to neglect his business and abandon his ambitious 
schemes — and how often is he unwilling to do the one, or unable to 
do the other ? — the long chain of evil consequences would be very 
slowly unwound, whereas we can often snap it almost at a stroke. 
The mental depression, for example, which is often clearly traceable 
to functional derangement of the bver (to employ a term Banctloned 
by the authority of Murchison) — is it a reflex disturbance or 
inhibition of some nerve-centre, or is it the effect of a blood impurity 
acting as a poison to the brain like alcohol or opium ? or is it a 
local or general derangement of the cerebro-spinal circulation ? 
It is an everyday experience that a dose of blue pill \^ ill relieve 
the mind, clear the complexion, and relax the arterioles. Now% 
in many cases of obstinate and severe melanchoHa there is every 
reason to beheve that the cause is outside the nervous system ; 
and if we could, in the familiar examples of low spirits and irritable 
temper, trace accurately and minutely the way in which the initial 
gastro-hepatic disorder produces its effects on the nervous system, 
and the exact process by w^hich these are reversed, we might under- 
stand and prevent or remedy the more serious overthrow of the 
mind seen in melancholia. It is not a flnal explanation, dis- 
charging us of all responsibility in searching out the cause, and 
rendering futUe all efforts in the direction of cure, to find a 
family history of insanity. The hereditary tendency to melan- 
cholia may be indirect, and capable of defeat, just as hereditary 
tendency to apoplexy may be traceable to family gout, which can 
he prevented from developing its evil effects in individual 
members. 
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We look to quinincr in ague, to mercury and iodide of potassium in 
sj-philis, to iron in most formB of anaemia for clfecls as certain, 
and as constftBt^ chemical reactions. These and similar examples, 
of themselves, or the single instance of the multifarious benefits 
obtainable from the administration of opium and its alkaloids, 
would justify us in asserting that we are able to modify profoundly 
and beneficially the course of disease. It is only want of know- 
ledge of the morbid process on the one hand, and of the mode of 
action of the drug on the other, which prevents our having the same 
certainty in a thousand other instances. In proportion as our 
investigation of the cases which come before us is thorough, 
and our aim and object in the employment of medic inea are clear, 
definite, and precise, in that proportion will our confidence in the 
uses of drugs be firm and will continue to increase. 

With regard to the effects of remedies^ however, we have, for 
the most part, only the testimony of experience, pure and simple, 
and our experience is a very insecure anchorage for belief, and a 
very feeble agency in carrying conviction to the minds of others. 
A man '6 ow^n experience will, for himself, outweigh that of any 
number of others, and a single instance in which his own observa- 
tion contradicts, or appears to contradict, the concurrent 
testimony of the rest of the world, will overthrow his belief in 
that teitimony. 

Mode of Aciiom of Drugs. — The remedy for this is a knowledge 
of the mode of action of drugs. Already we employ digitalis 
with greater confidence and discrimination from the fight w^bich 
experiment has thrown upon its action on the arteries and heart, and 
nitro- glycerine J amy I nitrite and the nitrites have actually come 
into use on the ground of their experimentally demonstrated 
effects in relaxing the arterioles, and have proved to be of immense 
benefit. We have also introduced into practice, on experimental 
evidence, substances which directly and constantly bring down 
the temperature of the body. Enormous importance attaches to 
the investigations which are in progress on all hands, and I would 
refer particularly to Dr. Sydney Ringer's experiments, showing 
the Infiuenee of minute proportions of soda, potash, and lime salts 
on the action of the heart, which bring into evidence once more 
the radical differences which exist between substances commonly 

t regarded as all but identical. Soda and potash, for example, 
are, for the most part, looked upon simply as two alkalies, which 
may be employed almost indififerently , the only exception recognized 
being, perhaps, that potash is the better solvent for uric acid and 
more of a ciiuretic, whereas their alkalinity is almost the only 
property they have in common ; w hen regarded as medicines their 
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relations with the organic conatituenta of tlie body and their 
influence on muscular contractihty are totally different ; they 
are found in different atructuree^ and a minute proportion of any 
potash salt injects into a vein paralyses the heart, white soda 
Balta have no such effects. 

Aniipifrtiic3,^Bni m hile the mode of action of drugs Is engaging 
attention, and great discoveries are bound to come before long^ 
the progress made as yet is only small ; and although the eagerness 
with which new remedies^ which com© accredited by science, are 
seized upon by the profession is a hopeful sign — there is danger of 
present injury from their employment. It is a tremendous piec© 
of knowledge that a given drug will certainly lower the temperature^ 
but this does not by any means warrant its indiscriminate admiin- 
istration in p3rrexia. There is the further question » by what pro- 
cesses the temperature is reduced, and what concomitant effects are 
produced. 

Quinine, salicinet salicyhc acid and its compounds, antipyrin 
and like substances, aconite, and many other drugs, agree in 
diminishing the body- heat, but this is the only effect they 
have in common. Tliere is positive peril In acting simply on 
the knowledge that the temperature can be lowered. Are we 
certain, to begin vtith, that a high temperatuxe is always misc-hiev* 
ous I May we not, in checking it, be interfering with defensive or 
readjusting processes ! Are we to assume that Nature does not 
know what she is about when she sets the heat-reguIating mechanism 
for a higher level wiienever things go wrong in the economy ? To 
take a practical example* In enteric fever, in which the long* 
protracted pyrexia becomes in itself a distinct danger by its effects 
on the nervous system, by disintegration of the muscular fibres 
of the heart and the glandular structures, and by the strain on 
nutrition, I am convinced of the utility of systematic cold bathing 
by my own observation as by the testimony of such men as Brandy 
Liebermcister, Cayley, and Tripier (of Lyons) ; but 1 think, from 
what I have seen, that the repression of body -heat by means of 
ealicylateSf antipyrin, and the Like in this disease, Is very dearly 
bought. Nor can I sec what we have to gain by suppressing the 
short sharp fever^ say, of pneumonia. 

Even with regaixl to the employment of salicine and the 
salicylates in rheumatism — remedies which came to us straiglit 
from the laboratory, and whose mode of action is expounded 
in chemical formulae by Dr. Latham^l think it well to raise 
a warning note. Properly employed, salicine and the salioy* 
lates almost rob acute rheumatism of its terrors and dangers 
but, given in routine fashion, as we should give an effervescing 
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mixture^ they have seemed to me capable of doing serioua 
harm, At any rate, I have seen deaths in rheumatic fever, of a 
kind quite new and strange to me, after prolonged admmistra- 
tioa of ealicylate of soda every four or six hours. The pain and 
fever had never yielded, the drug had been continued in hope of 
this result, till, in course of time, warning was given by delirium, 
the pulse became more frequent and extremely weak, what has 
looked like a modified h3rperpyrexia has set in, with flushed face 
and hot perspirmg skin, and the patient has rapidly sunk, the 
temperature, however, never rising above 105^ F. 

I come back, then, to my point that, in order that we may employ 
antipyretics, or remedies of any kind, with confidence, we must 
know exactly how the effects produced are brought about. With 
regard to this we are, however, only on the threshold of an inquiry 
which must go more deeply Into the relation:^ between physiological 
processes and the substances which modify them than, as yet, 
we have any conception of, for our information ia superficiaL 

Ckemisirtf and ThEtapeuiks. — When, however, we com© to ask 
questions of chemistry, for the most part we can get no answer. 
It is not the fault of medicine that we do not understand the mode 
of action of remedies ; it is that chemistry and other sciences are not 
sufficiently advanced for our purposes. We present a fact so 
eonBtant and apparently so simple as the rapid removal of a 
syphiUtic gumma by iodide of potassium, and we ask for an 
explanation. Perhaps we have here the one precious instance in 
which some sort of chemical explanation can be given. It was, 
certainly, the removal of a great stumbling-block when Professor 
Odling many years ago pointed out why the alkaline iodides might 
be active remedies, while chlorides and bromides, closely allied 
chemically, had no corresponding effects. The reason is that 
iodides are less stable than chlorides and bromides, and, when 
carried by the blood to the tissues, the iodine may be displaced 
from its combination with potassium or sodium, and may promote 
the oxidation and destruction of organic compounds, just as chlorine 
does in the process of bleaching. It has since been found that 
actively growing protoplasm determines this decomposition of 
potassium iodide, and, apparently, what takes place when this salt 
causes the absorption of a gumma is that tlie protoplasm concerned 
in the formation of the growth sets free iodine from the iodide, 
which, in its turn, liberates nascent oxygen, and this oxidizes and 
disintegrates the organic matter of the gumma. 

The Action of Poijtwi^.— We ask in vain a thousand other questions 
of chemistry, of electrical science. Let us put one. A given 
dose of morphia will dull sensory impressions, will suspend aU the 
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cerebral functions and produce absolute unconsciousness, will 
finally arrest the respiratory reflex and cause death ; the pro- 
portion of the drug giving rise to this result present in the blood 
circulating in the nerve centres must be so small as to be scarcely 
capable of fractional expression. 

Now it is an axiom in science that for every action there is an 
equivalent expenditure of energy. It is not by its mere presence 
in the blood or in the nervous centres, or in the gland structures 
that a poison or remedy produces its effects ; there is some dynamic 
agency at work. In the case of such bodies as the powerful organic 
alkaloids, this can scarcely have any other source than chemical 
change in this substance itself, while in the case of inorganic salts, 
it would seem that they condition reactions between other sub- 
stances. We know that carbonic oxide proves fatal by combining 
with the haemoglobin to the exclusion of oxygen, so that the blood 
corpuscles are no longer available as carriers of oxygen to the 
central nervous system, and the anaesthetic gases and vapours act 
much in the same way, their safety consisting in the fact that the 
higher centres concerned in the mental operations and sensation 
succumb to the privation of oxygen before the lower centres, 
which are the seats of the vital reflexes, and that they are easily 
displaced by oxygen when this is again freely supplied. Here 
the proportion of the anaesthetic agent is comparatively large, 
and the mode of operation is physical rather than chemical, the 
vapour-density actually counting in the comparative effects of 
different anaesthetics. 

Pruasic Acid. — I might name other actions more or less capable 
of explanation, but it is such effects as those produced by aconite, 
atropine, morphine, and prussic acid, in which a fraction of a 
grain will give rise to profound disturbance or destroy life, that we 
need to understand. Twenty years ago, or more, when science 
was not prepared to answer nor I quahfied to put such questions 
as those relating to the action of poisons and remedies, looking 
at the fact that all powerful alkaloids contained nitrogen, and that 
all, or nearly all, of which the constitution as well as the com- 
position was known, belonged to the class of amides, imides, and 
nitrites, in which an ammonium radicle had been robbed of suc- 
cessive atoms of hydrogen, I conceived the idea that this departure 
from a stable tjrpe gave rise to a chemical tension capable of pro- 
ducing effects, when brought into presence of the chemical tension 
which seemed to me to be required for the explosions of nerve- 
force. 

It occurred to me that prussic acid — the most deadly of poisons, 
and, at the same time, almost the simplest of organic substances — 



THERAPEUTICS TO CLINICAL MEDICINE 



223 



offered the beat poesible chance of aacertainiog the exact mode 

of action of, at any rate, one drug. 

Hydrocyanic acid is composed simply of a single molecule each 
of carbon^ hydrogen, and nitrogen — there is no room for oomplex 
changes. The liypothesis I entertained was that, when it 
reached the nerve-centres, the dislocating influence of nitrogen 
foimd its opportunity, under the influence of the cliemical 
operations concerned in the evolution of nerve-force, and the 
nascent carbon and hydrogen flying apart, appropriated the 
oxygen needed by the nen^e-cells^ death resulting from the 
consequent arrest of activity of the centres in the medulla neces- 
sary to life. I cannot say that I proved my point, but I have 
met with no more satisfactory explanation since, and I met with 
facts which have never failed to interest men when I have related 
them. For instance, pruaaic acid ia not a deadly poison to frogs. 
Many times I injected as much as ten minims of the pharmacopoeal 
solution (one minim of which was fatal to a rat) under the skin of a 
frog, and as long as be was allowed to hop about in the room he 
appeared to be no worse for it. If, however, even at the end of 
half an hour I put him under a bell-jar with other frogs, the prussic 
acid he exhaled sent the whole lot into a state of torpor. My 
interpretation was that the evolution of nerve-force in the frog 
was not attended with sufficient chemical energy to explode a 
HCN molecule. Another curious fact which turned up was that 
nitro-glycerine, which proved fatal to rats, apparently by paralysing 
the nerve endings like curare, was a convulsant of terrible energy 
when administered to frogS, 

For a full comprehension of the action of remedies M"e must 
know and understand the chenncal actions and reactions \i'hich 
are taking place in nutrition, secretion and disintegration ; the 
chemical changes which attend and condition the evolution of nerve- 
force and muscular action ; the modification of the chemical 
processes which result from tlie adniinistration of a drug, and the 
change in the composition of the ding itaelf, through \^'hich the 
energy is evolved by means of ^hich it produces its effects. The 
future of therapeutics is thus in the womb of chemistry. What 
miscroscopy lias been to anatomy and pathology, chemistry will 
be to physiology and therapeutics. 




REMOTE EFFECTS OF REMEDIES 

An Address delivered at the opening of the Section of Medicine, at 
the Annual Meeting of the British Medical Association, held in 
Brighten, August, 1886. British Medical Jtmmal, 1886, Vol. 2 

I HAVB found nothing better with which to occupy your attention 
for a short time than a few illustrations of the desirability of looking 
beyond the immediate results of treatment, and of the necessity of 
exercising forethought in the employment of remedial measures, 
examples in fact of some remote effects of treatment. 

That present relief is often obtained at the expense of future 
suffering and injury is a trite remark. I might take up my parable 
and speak of alcohol, the remote effects of which are so terribly 
frequent ; but this is not a lesson which I need enforce, and I allude 
to it only for use as an illustration. If we were not so familiar with 
the exhilarating effects of wine, we should find it hard to believe 
that anything could so entirely lift a man above his surroundings, 
banishing sorrow and care and enhancing enjoyment, sharpening 
the wits and raising the spirits, conferring a feeling of self-satisfaction 
and throwing a cheerful glow on the most unfavourable circum- 
stances. Supposing all this could be attained without speedy 
reaction and ultimate ruin to body and mind, is there any con- 
sideration which would prevent men from unlimited indulgence ? 

There will occur to all, again, the pain and depression, the 
bodily derangement, and the mental wTeck, by which the opium- 
eater, or the devotee to hypodermic morphine, ultimately pays 
for his dehcious dream or her factitious happiness ; the miserable 
irresolution and wretchedness which, after a time, overtake the 
man who habituaUy resorts to chloral for the sleep which he ought 
to court by fresh air and exercise, and by the removal of the influ- 
ences which give rise to sleeplessness. Even the bromides — the 
least injurious perhaps because least powerful of the remedies 
employed to procure sleep — besides producing the well-knowTi acne, 
may bring a man into a state of childish dementia, which, fortun- 
ately, does not last. We have not yet begun to see the evil effects 
of the newer hypnotics, such as paraldehyde, urethane, etc., but 
coca or cucaine is already beginning to claim its victims, who 
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gradually develop an excitement which becomes maniacal, or an 
exaltation like that of general paralysis, 

The^e glanag examples of injurious remote effects of measures 
which are immediately beneficial are only adduced in order to show 
the direction of my thoughts. 

It may be said that the injuiy is the result of unauthorized abuse 
of remedies by patients, and of weak or vicious self-indulgence ; 
but so abo will many of the injurious effects I propose to consider 
be Been to result from patients taking the treatment of their ail- 
ments, reuX or supposed, into their own hands. The point is, that 
very frequently the treatment has been initiated, or at least sanc- 
tioned, by the medical man, just as he has prescribed or admin- 
istered the first hypodermic dose of morphine. 

Bemote Effects of Gout Specifics, — Let me begin with the familiar 
subject of gout and some of the remedies which are employed in 
its treatment. It is well knowTi that we can relieve the pain and 
cut short the paroxysm of an acute attack by the free use of colchi- 
cum, veratria, and other drugs having a similar action. It is equally 
well known that their injudicious use may produce great immediate 
prostration, and that the remote effects of their habitual employ- 
ment are often most disastrous. We may, however, administer 
colchicum ; we are, indeed, compelled by the frightful suffering 
to give it freely in some cases ; but we are justified in resorting 
to it only on condition that we do for the patient by after-treatment 
— aperientSj alkalies, iodides, etc., with careful regulation of the 
diet — what the attack would have done ; that is, clear the system 
of gout poison, and bring the secretory and excretory organs mto 
a state of functional efficiency* Or the end may be attained by a 
visit to one of the many baths and waters known to be efficacious 
in gout. 

These precautions, and the self-denial required for continual 
immunity, are frequently unacceptable to the gouty convalescent, 
and are disregarded ; and, when gouty pains return, they are 
kept down by the remedies which have been found to give relief 
during the attack, or by some so-called specific. This may b© 
done with success for a very long time. Meanwhile, however, the 
remote effects are in preparation* These are mainly due to imperfect 
elimination. It is not imphed that colchicum and its allies directly 
arrest the ehmination of uric acid existing in the blood ; it is rather 
antecedent metabolism which is checked, and nitrogenized waste 
other than urea and uric acid accumulates in the blood and tissues. 
Such impurities provoke resistance in the arterio- capillary circula- 
tion, and we enter upon the condition of high arterial tension, with 
all its varied damage and danger* 

W.B, IS 
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It caa scarcely be too often repeated that aJl the effeeta upon 
the arteries on the one hand and the lieart on the other, afisociated 
i^ith contracted granular kidney, namely, arterial degeneration, 
cerebral haemorrhage, aneurism, dilatation of the left ventricle, 
and valvular disease, are just as commonly produced, independ- 
ently of kidney disease, by high pressure in the arterial system due 
to other causes ; and such pressure in an ejctreme degree may be 
induced prematurely by the means taken to keep down gout. 
Even convulsions not distinguishable from those occurring in 
uraemia may be induced, A case which occurred in my ex- 
perience within the last twelve months may illustrate effects 
of this kind. ^M 

A man, aged 37, living a sedentary life, of strictly tcmperat^B 
and indeed abstemious habits^ so far as could be ascertained, 
consulted me in October, 1886, on account of continuous headache, 
with weekly exacerbations of frightful severity, at times attended 
with vomiting. I was at once struck by the high tension in the 
arteries ; the temporals were prominent and tortuous » the radial 
was large, full bet\^'een the beats, and compressed with difficulty^ 
and the pulse was long. The urine, an examination of which waa 
at once suggested by this state of the circulation, was found to have 
a good colour and normal specific gravity, and did not at this time 
contain albumen, although traces were found subsequently* I 
looked upon the paroxysmal he^idaches as of migraine character, 
and did not attach sufficient importance to, or adequately deal 
with, the liigh arterial tension, especially as the arteries are tightened 
up in migraine ; and I gave only a mild blue and colocynth pill 
twice a w^eek, while arsenic was prescribed with carbonate of potash, 
for the migraine* Three weeks later, the paroxysmal headache 
was better, but the continuous headache remained ; no important 
change was made in the treatment. 

Kothing more was seen of the patient until I was called to 
meet in consultation Dr. Wilbe, who had only been summoned 
to him on the supervention of urgent symptoms. These 
were, pain in the head of overwhelming severity, incoherence, 
stupor, intolerance of light and sound, and violent muscular 
jerkings^ He lay on his back or side, the chin do^n on the 
breast, liis arms bent, the knees drawn up, and all the muscles of 
the chest and abdomen in a state of powerful tonic contraction » 
while ©very three or four s^onds there w^as a violent momentary 
spasm of the abdominal and thoracic muscles, attended with 
synchronous flexion on the body of the arms and Iegs< The heart 
w*as beating violently, and the tension in the arteries was extremely 
high» the radial feeling like a solid incompressible cord. (I 
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may aay, in parenthesis, that I have neyer found the pube bo 
strong and incompressible in uraemie convulsions as in this patient, 
the heart usually appearing to have failed in vigour when they 
supervene.) It seemed as if the vessels must burst under the strain, 
and the symptoms were obviously in relation with the high arterial 
tension ; Venesection was therefore practised, and sixteen ounces ' 
of blood were withdrawn ; this was followed by a calomel purge- 
Great, but not complete, relief was at once experienced, and the 
patient slowly recovered* A larger bleeding would have been more 
effectual. 

The extraordinary tension present in the arteries throughout this 
case was incomprehensible until, one day, the patient's sister pro- 
duced a number of empty bottles, which had contained Laville's 
specific for gout. He had, in fact, had pain which he attributed to 
gout and, finding that he was relieved by the specific, he had taken 
it largely- 
Some of the most striking illustrations of injurious remote effects 
of gout-speeifics are furnished by London painters and plumbers* 
Lead in the system, we know, is a common cause of gout, apparently 
through its interference with oxidation and metabolism ; and 
plumbers and painters are, in consequence of absorption of lead, 
eitremely subject to this disease. There are, however, well-known 
gout pills wliich are very effectual in reheving the pain, and they 
are taken, as a matter of course, whenever gouty symptoms set 
in. The attacks being prevented or suppressed, imperfectly oxid- 
ised matter, which might have been burnt off, accumulates in the 
system ; and it is among workers in lead who have resorted to this 
practice that we see enormous deposits of urate of soda in the hands 
and feet, and find the arteries ruined by degenerative changes, the 
result of protracted high pressure, or the heart dilated by the resist- 
ance in the peripheral circulation, contracted granular disease of 
the kidney, itself a product either of the state of the blood or of the 
vascular tension to which this gives rise, often aggravating the 
effects of the original blood condition* 

I need not enumerate the disasters which attend the struc- 
tural changes mentioned — cerebral haemorrhage on the one hand, 
dropsy on the other, acute pulmonary and other attacks, uraemie 
convulsions. Let me add, however, that it is not only in 
these direct and conspicuous consequences that injury is mani- 
fested ; diseases, wliich would otherwise be attended with no 
danger, prove fatal when the heart is woni out by the constant 
struggle with the resistance in the arterioles and capillaries, and 
oonvalescence is slow, difficult, and imperfect when the vessels 
are deteriorated. In my experience, too, I may mention that 
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gangrene of the lutiga has been disproportionately frequent ftmong 
workers in lead, who have suppressed gouty tendencies by the 
me^ns named, and it is easy to understand a liability to this 
complication. Pneumonia is one of the local inflammations to 
which the conatitntional condition may give rise ; the circiilatioii 
has not the normal freedom and rapidity, and there is, moreoirer^ m 
tendency to coagulation in the blood of gouty eubjects, as is mani- 
fested by the familiar thrombosis of veins* Such coagulation in tbe 
ressels of a pneumonic patch will be the determining cause of 
gangrene of the lung. 

Effects of the *^ Banting '* Diet. — There are other ways in whld 
abnormally and injuriously high arterial tension may be encouraged. 
One of these is the " Banting ** treatment of obesity, as understood 
and practised hy the pubHc* This consists essentially of a highly 
nitrogenized diet, and^ indeed, in the exclusion of the non^nitrogen- 
i^ed sugars and starches, together with a limitation of the amount 
of fluid taken as drink. We have, therefore, at the same time, a 
disproportionate amount of nitrogenized matters introduced into 
the system, which have to he broken up, oxidized, and excreted, 
and a diminished supply of water, which is essential to active meta- 
bolism and elimination. An important part of the method, when 
properly carried out, is exercise, which, in fresh air, may work off 
the impurities ; but this element of the treatment is usually neg- 
lected. The amount of fat is undoubtedly often reduced, but the 
imperfectly oxidized nitrogenized waste present in the blood pro- 
vokes resistance in the capillaries and generates tension in the 
arteries. 

Cases have repeat^y come under my notice in which the injurious 
effects, mostly cardiac, of this condition have been manifest ; and, 
in one instance,' the first symptoms of dilatation of the left ventricle, 
which ultimately proved fatal, were so distinctly traceable to the 
period at which the Banting diet was adopted, that no doubt was 
left in my mind that it had had a preponderating share in producing 
this change in the hea^rt, 

OotUy DiabeUs. — The examples cited, it may be said, simply 
illustrate the folly of violent interference witli natural procefises 
by people who are ignorant of the consequences ; but sometimes 
the colchicum treatment of gout, or the Banting process, is Initlatad 
more or less under the advice of medical men ; and, in my opinion, 
a similar error, for which medical teaching is directly responBible, 
is committed when strict dietetic treatment is insisted upon in the 
glycosuria of stout, elderiy, gouty subjects. I will not stop to 
discuss the question whether this is to be called diabetes or not ; 
but, to be quite clear, I may state that the cases I have in mind aire 
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not thoee in which there is merely^ frora time to time, a small 
amount of sugar in the urine, but such m have copious urine with 
high specific gravity, and the eonefcant pr^ence of much sugar, 
often with thirst. 

Now, in some of these patients, the establishment of habitual 
and free ehmination of sugar is coincident with the disappear- 
ance of many diatressing symptomB, specially digestive troubles, 
loss of appetite^ irritabihty of temper, disturbed sleep, and morn- 
ing depression. The altered chemistry of the liver is, in some 
way, a relief ; perhaps it is by the increased elimination of the 
urea which accompanies the sugar, the two coining from the 
sphtting up of nitrogeniKed matters, I do not TVTsh to argue from 
this that we must let the glycosuria alone, but only that we must 
bear it in mind in our treatment. 

Kow, in my experience, this form of glycmuria is almost 
always associated with high tension in the pulse, wliich is not 
constantly the case in the diabetes of early life, the pressure 
in the arteries here being often extremely low ; as every one 
knows also, it is common in gouty persons » and it may or may not 
appear to relieve the gout ; very often it does nothing of the kind. 
It appears to me that, with all these evidences of the presence of 
nitrogenized waste in the blood, it can scarcely be right to insist on 
a diet from which non-nitrogenlzed matters are strictly excluded. 
It may be added that, as a matter of practical observation, such a 
diet is rarely, if ever, adhered to ; patients belonging to this class 
are not usually such as have been accustomed to self-rratraint, or 
such as can resist the solicitations of a newly reviving appetite ; 
and, when it is attempted, do we not find the mouth to become foul 
and dry, the appetite fail, the bowels deranged, till we are compelled 
to relax the restrictions ? 

But this is not all ; here again, I have met with instances in 
which the heart has suffered, the long full pulse of sustained tension 
being replaced by the sudden and short wave in a large full artery, 
indicative of dilatation, corresponding signs being found on examina- 
tion of the heart* 

Th^e are the cases in which cures are effected at Carlsbad, 
Marienhad, Vichy, and elsewhere, by the ehminatijig action of large 
quantities of water, aided, more or less, by the saline matters con- 
H tained in it. We have thus therapeutic evidence that what is 
^0 needed is ehmination. 

W Now, our object is not the removal of the last trace of sugar 

I from the urine, but the comfort, happiness and long life of the 
I patient. With regard to the prolongation of life, it is impossible to 
^H^fipeak definitely ; but I can say without hesitation that the patients 
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feel better and happier under eliminant treatment, with a incKli:fied 
mixed diet, than under a rigorous exclusion of starchy foods, 
They seem, moreover, to go on living indefinitely. 

The treatment I have in my mind is the adminifitration of m 
blue and colocynth pill once or twice a week, followed up by salicy- 
lates and alkalie-3. It may be added that, although this is not the 
e&ct chiefly aimed at, very commonly sugar is completely banished 
from the urine for months, and sometimes for years. 

Effmta of Asthma CEre^^^Another example of injury, gradually 
wrought by a remedy which affords alleviation of symptoms, is 
furnished by asthma* There are certain powders, of which *' Him- 
rod '' seems to be the most popular, the fumes of which, when burnt, 
sometimes give speedy rehef to the asthmatic paroxysm* We 
cannot wonder that sufferers should resort to this or to any other 
expedient which promises to cut short the frightful suffocation of 
the attack ; and, in some cases of the purely neurotic asthma, no 
great harm is done. The bronchial spasm, or hyperaenda, is a trick 
of an excitable nervous system, and may be met by a remedy which 
satisfies the demand for a local stimulant or sedative; but the 
Bolanaceous drugs, of which the powders are largely composed, 
contain powerful alkaloids, which obtain direct access to the blood 
through the pulmonary capillaries, and produce their effecta on 
the nervous and vascular systems ; and, when we see the stupefied 
mental condition, and the congested face and eyes, and note the 
large, weak, sluggish pulse, showing paralysis of the arterial walls, 
it is clear that such effects cannot be indefinitely repe^tad with 
impunity. It is where there has been a catarrhal element in the 
asthma that the results have seemed to me most disastrous* The 
right ventricle loses its tone, Uke the muscular coats of the arteries, 
and, instead of becoming hypertitjphied, yields to the resistance in 
the pulmonary circulation, and is dilated, finally giving rise to 
systemic venous stasis and dropsy. In one such c^iae, in a young 
and otherwise strong man, seen with Dr. Andrews, of Hampstead, 
I had the opportunity of verifying this dilatation of the right ven- 
tricle post-mortem, there being no other discoverable cause of death. 
The asthma began in catarrh ; the " Himrod/' giving relief at 
first, was employed immoderately, the whole house reeking with it ; 
acute dilatation of the right ventricle took place, and ultimately 
proved fatah 

Jfi^aiwe.^Another affection which I have sometimes seen treated 
without regard to the remote effects of the treatment is sick- 
headache, so called. This is essentially a nervous paroxysm — a 
nerve-storm some are pleased to call it — the liability to which is 
usually inberitadf the attacks having a tendency to recur at more 
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or Ies8 definite intervala, and UBoally becoming more frequent and 
Bevere when the general tone is low, but also being provoked by 
emotion, fatigue, eertain winds or states of atmoBphere, the cata- 
menial period, derangements of the stomach or liver, etc. We 
cannot, so far as I know, abolish this liability. We c^ji at the most 
reduce the frequency and severity of the attacks by keeping the 
genera] health at its best, and by maintaining a high tone of the 
nervous systeoif when exciting causes of an ordinary or average 
kind are snoceeafuJly resisted. It is a significant fact, however, 
that with advancing ye^rs, and in women after the cessation of 
the catamenia, the sick headaches frequently disappear ; and 1 
have observed, too, that, w ith exceptional intellectual vigour in old 
age, the liability to paroxysmal headaches has been retained* 

There is scarcely a week in which we are not called upon to treat 
these sick headaches, and we can do much to relieve the exacerba- 
tions w^hich have become intolerable, and have driven the patient 
to seek our aid ; but we raust acknowledge to ourselves, and I think 
it is only prudent to acknowledge also to our patients, the hniitations 
of our power. We may not, perhaps, so far reconcile the sufferer 
to his ailment that he will be rather proud of his migraine than 
otherwise, as is not unfrequently the case in France, where rrta 
migraine is spoken of almost in a tone of aSection, or is looked upon 
as a sort of distinction ; but he will listen to common sense, andj 
not be too ready to anticipate the senile immunity Avhich we may! 
promise him* 

But the radical treatment of sick headache is sometimes 
seriously undertaken, occasionally from the point of view of cere- 
bral congestion J more frequently when considered as a symptom 
of gastro-hepatic derangement. Not very long since, a lady came 
to my consulting-room for advice with regard to congestion of the 
brain, of wliich she said she had had several severe attacks* She 
bad been confined to bed in a darkened room, and had had leeches 
and blisters applied, antl, after recovery from the acute phase, had 
been placed on a moat rigorous diet, from which she had never 
ventured to deviate. She w^as wTetchedly thin and weak, and quite 
unequal to the care of her house, any emotion bringing on he^ache, 
which was looked upon as a threatening of renewed cerebral conges- 
tion. Inquiry satisfied me that the first attack of congestion of the 
brain was simply an exaggerated sick headache, and subsequent 
attacks were more severe in consequence of the treatment* I 
prescribed careful feeding up and arsenic, which was carried out 
by my friend Mr. Roche Lynch ; and nothing more has been heard 
of congestion of the brain, while the patient has been restored to 
he^th and strength, ■ 
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Without discussing the relation between migraine and the liver,! 
or the feasibility o! curing mck headache bj removing hepatic 
derangement, let me relate a case in which this was attempted with 
apparent success, but with remote effects which more than counter- 
balanced the result. 

A hard-working professional man, between 60 and 60, who had 
Buffered from sick headache all his life, and from conetipation, was 
told that the one depended on the other, and that a moming dose of 
Friedrichshall water and a daUy enema would relieve Mm of both. 
In the course of months this came to pass, but he became subject 
to tinnitus aurium, and to attacks of giddiness, in which he some- 
times fell do\VTi, while he was no longer equal to his duties. The 
vertigo was attributed to overfeeding and stomach derangement, 
and he was strictly dieted, but without good effect ; while an ulcer 
of the cornea developed itself, w^hioh may or may not have been 
the result of innutrition, 

I first saw him some time after the establishment of the corneal 
ulcer and heard only of the giddiness — nothing of the migraine 
and its treatment. The giddiness was indeed trying enough 
to monopolize both his attention and mine^ — he walked unsteadily, 
staggered on the slightest occasion, and had been known to fall 
down with momentary loss of consciousness ; he was anaemic 
but not thin, and I found very high tension in the pulse witii 
a weak left ventricle. Looking upon the vertigo as the result 
of imperfect supply of blood to the brain, and this as due to the 
inability of the heart to cope with the resistance in the arteno- 
capillary network, I endeavoured to meet these indicMions by the 
eliminant action of a mUd blue pill with colocynth, which I relied 
upon to diminish the peripheral resistance, while I gave arsenic 
with mix vomica and quinine, to improve the condition of the blood 
and the tone of the cardiac muscle. 

The immediate effects were most satisfactory. The feelings 
of insecurity and habitual giddiness were lost, and, although 
not free from all his symptoms, the patient felt equal to work. 
This, however, did not last long, for about six weeks later, 
after worry and strain, he again fell down unconscious. It was 
only after another severe attack of this kind that I discovered 
that, determined to retain the benefit he supposed himself to have 
derived from the Friedrichehall water and low diet — the loss 
of his headaches — ^he had persisted in these measures^ defeating j 
in this way the endeavour to improve his nutrition and incrsase 
his strength. From this time^ under better food, there was no 
recurrence of the attacks, and a winter at Cannes completed the 
restoration to health and strength. I should, however, have more 
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confidenoe in the permanence of the recovery, as I told the patient, 
if he had a return of original headache. 

Effects of Treatment of Indigestion. — ^This case leads up to the last 

illustration I shall bring before you of present relief purchftsed at 

the expense of subsequent injury to health. This is the treatment, 

by too careful and restricted a diet, of certam forms of so-called 

indigestion. There are numbers of people, both men and women, 

but chiefly women, who begin by having pain in the epigastric region, 

at a variable interval after eating, pain, associated or not with 

.flatulence. This is attributed to some particular article of diet, 

■which is dropped, with perhaps temporary suspension of the 

discomfort. The pain, however, soon returns and after a number 

of ea^riments medical advice is sought. It is not uncommon 

Ibr the medical man to take the same view of the case as the patient, 

and a scale of diet is laid down with great minuteness, adopting 

perhaps all the sufferer's restrictions and adding more, which is 

observed with all the greater acnipulousness the more stringent its 

injunctions and obeyed aU the more readily because the appetite is 

wanting. I have knowTi this to be done even when neuralgia was 

jurying aloud for more and better blood to be sent to the nerve 

r centres. 

There are still discomfort and a sense of repletion after food ; 
and the patient, considering himself to be in possession of the 
secret of hie cure, improves upon the instructions given him, and 
the list of permissible foods is still further cut do\%Ti, till starvation 
1^ point is almost reached, or acute illness puts an end to the dieting. 
! have seen such documents, with the pen run through one article 
^ after another of those permitted by the medical man ; and a case 
came before me in the spring, in which the only food taken waa 
soaked biscuit, and this not by a hysterical girl, but by a mother 
who was devoting all her energies to the care of her family. The 
aggravation of the pain, which had from innutrition become severe 
gastro-enteralgia, was attributed to the obstinacy of the indigestion, 
and I was expected to suggest something still more simple in the 
way of food. It was with difficulty that the patient was convinced 
of the connexion between her increasing suffering and her diminished 
nourishment ; but, this done and the requisite measures adopted, 
she gradually recovered. 

I cannot say that fatal results of such treatment have come 
under my notice, but I have met with many instances in which 
it has led to great weakness and suffering in the individual, and 
serious interference with the comfort and welfare of families. 
The energetic wife and mother has become a fretful invahd, 
jnigraine has been aggravated, other neuroses developed, in one 
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case the most severe anginoid paroxyems, and all capability cf I 
useful work has been lost. Soirietimes an aeute attack of illnesa 
stipervenes, during ^ hich liberal nourbhment is insisted upon, and 
the patient gets up comparatively well. The illness in such cases 
gets the credit of improvement in the general health, which is really 
due to the food given during its continuance and daring con- 
valescence. 

A variety of this dyspepsia of which I am speaking is the winter ' 
indigestion of women and weakly men. As cold and damp weather 
seta in, there are many persons who begin to suffer from pain after 
eating and flatulence ; or these symptoms may not set in till later m 
the winter, when the cold and short days have reduced the vital 
powers. Very frequently, the eonneation between the indigestion 
and the season of the year is not recognized, and the subjects of it 
simply look upon themselves as liable to dyspepsia, which they 
associate with certain articles of diet, instead of with the winter* or 
attribute to want of exercise and fresh air. As is well known, 
however, cold, and especially cold with damp, will inhibit digestion, 
sometimes so completely, that a hearty meal, eaten with avidity 
after a cold drive, will be vomited almost unchanged hour« after- 
wards, but this takes place more frequently in a minor degree, 
Bufficiently to give rise to discomfort and a sense of distensiot)^or| 
the cold will inhibit the hepatic functions, and cause constipation. 

Now in all such cases, it is not the food which disagrees with the 
stomach, but the stomach which disagrees with the food ; and the 
appropriate treatment is not levelling down the nourishment to 
the digestive capacity of the stomach, but the bringing up of the 
functional energy of the stomach to the requirements of digestion, 
by extra food of a stimulating character, such as beef tea, or an egg- 
flip between meals, by stimulants at meals, and by tonics. So 
with regard to winter-indigestion ; winter is not the time for cutting 
o& food, when it is required in larger amount to neutralize the 
influence of external cold. What is wanted is protection from thaj 
depressing influence of cold, or the me.anB of neutralizing it. 

It is quite true that most people eat far too much, and, again, that 
with regard to the stomach, as well as to all other organs and parta 
of the body, the principle of functional rest is of primary import- 
ance in dealing \^ith disease ; and restriction of food, and even 
temporary starvation is often necessary ; but we must distinguish, 
and must not starve thosa who are suffering from inadequate 
nourishment, or employ treatment for catarrh, or ulcer, or organio 
disease, when nothing of the kind is present, 

I had on my list a reference to the injudicious use of purgatives,j 
and to the employment of aperients, without reference to the speci 
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cause of constipation, and without discriminating between the 
differing modes of action of the drug selected. I might also have 
extended the catalogue of injurious remote effects of remedies, 
but it is time to make way tar the more important papers which 
await your attention. 



ANNUAL ADDRESS TO THE NORTH-WEST LONDON GLINICI 

SOCIETY 

Mbdioal Rjbjhotion of Candidate for the A:aHY 
The Clinical Journal, 1897 

I DO not think I can do better than take up a subject which has 
recently been before the public in the Times and otlier newspapers 
— ^the rejection of candidates for the array and public services oil, 
the ground of unfitness in point of health. 

In my judgment this has sometimes taken place on totally inade- 
quate grounds, and I think it may be ueefid to illustrate from 
my experience conditions which have led to this — more o^ecially 
since on similar inadequate grounds boys and young men are not 
iinfrequently debarred from public school and university life, 
forbidden to engage in games of all kinds, and sometimes condemned 
to the wTetched existence of a confirmed invahd. Occasionally, 
but much more rarely, lives are refused for insurance. 

Irfitable Heart, — One of the reasons assigned for rejection Is 
^* irritable heart/* A young fellow of IS or 19, who has passed 
successfuUy for Woolwich or Sandhurst, presents himself before 
the medical examiner in a state of extreme nervous excitament ; 
his pulse is beating any number of times a minute, and, perhaps 
not quite regularly, and on examination the cardiae impulse 
is violent and extends over an unduly large area, perhaps 
lifting the sternum and giving rise to apparent pulsation outside 
its right border. Any proper appreciation of the sounds is impos- 
sible, and there may he murmurs at one or more of the orifices. 
The breathing will at the same time be short and hurried. But 
such disturbance of the action of the heart, how^ever exaggerated^ 
IS not inconsistent with perfect soundness and efficiency. This 
is so far recognized that, unless there are valvular murmurs, the 
boy is usually told to come up again for examination in three of 
six months. But if he has to face the same medical examiner 
under similar conditions, conscious of the previous failure, and 
knowing that bis whole future is at stake, the chances are that 
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his heart will again go off at a gallop. It may be said that a boy 
who ii BO nervous would perhaps be unequal to an emergency 
such as might befall him in a soldier's hfe ; but, on the other 
hand, a highly strung, sensitive nervous system may be exactly 
the one which will rise to an occasion and render service of which 
a more stolid organization would be incapable. 

In such a caae the personal and family antecedents would be 
of extreme importance* If the boy has been good at football and 
cricket, distinguished in athletics, fond of hunting and shooting, 
has followed the beagles, there cannot be anything radically 
unsound about his heart. It would take a great deal to make 
me reject the captain of the football team of a large school. What 
frequently happens is that a boy intending to enter the army 
is taken from school, it may be because of his devotion to games 
rather than to work, and sent to a crammer's, where long and 
late hours of study, and restricted opportunities of exercise and 
fresh air, wdth possibly unhmited tobacco^ impair his bodily vigour 
and increase his nervous susceptibility. A fair test would be 
to let a candidate, whose fitness for miUtary duty is in doubt on 
account of irritable heart, run a mile round one of the cinder paths 
at his ovm pace, noting his time, but especially the period at which 
he got his second wind and how he finished up. Sometimes the 
simple expedient of letting the young fellow run up two Sights 
of stairs will bring the heart to its sensee^ — a physiological has 
been substituted for an emotional cause of acceleration of its 
action* 

Murmurs. — But a more common cause of rejection than irritable 
heart is the presence of a murmur perfectly Innocent of significance. 
One of such murmurs is the spurious murmur not unfrequently 
heard in the apex region, and to the left, which is produced by 
compre.Hsion of the overlapping lung by the heart during systole. 
It simulates closely a soft systolic mitral murmur^ but is really 
due to displacement of air in the lung. It is easily recognized, 
and distinguished from a valvular murmur by the fact that it 
is heard only during inspiration or while the chest is full ; it is, 
in fact, an intensification of the inspiratory murmur. Why this 
pulsatile respiratory murmur should be heard in some people and 
not in others cannot be stated. It has no unfavourable significanoe 
whatever, and almost always disappears as the cheat is developed^ 
though it may he heard at any period of hfe. 

Sometimes this systohc exaggeration of the breath -sounds is 
audible all round the left chest to the back, and indeed over a great 
part of the lung, but in this case there are usually pleural adhesions * 

The pBewdo-murmnr just described has not in my recent experi- 
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eace been assigDed aa & reason for rejecting an army candidate ; 
but I have kao^^ it to be looked upon as indicative of valvulai 
disease requiring treatment by digitalis, and demanding all sorts 
of precautions in the matter of exercise. A murmur more fre- 
quently conaidered to be due to valvular lesion, but which has 
no such significance, is that produced in the pulmonary artery. 
Its martmum intensity is in the pulmonic area, the third left space 
half an inch &om the edge of the sternum ; but it may be audible 
at the apex, in which case it can be followed from the pulmonic 
area downwards along the left border of the heart to this point. 
When at aU loud it is usually heard over a great part of the right 
ventricle, and therefore in the tricuspid area, and it may be audible 
BO far across the sternum as to give rise to a suspicion of aortic 
obstruction. It is a most capricious murmur, often varying in 
intensity and character in the same patient ; sometimes audible 
only in the erect position, more frequently making its appearance 
or intensified when the patient lies down. When it is heard only 
in the pulmonic area there is little danger of ita being looked upon 
as serious, but Its invasion of the mitral or aortic area is regarded 
with suspicion, and may ea-sily be taken for an independent murmur, 
It is not, however, heard to the left of the apex, and it can usually 
be traced continuously upwards to the pulmonic area. 

Another means of distinguiahing it can also be applied^ which 
arises out of its mode of production, and this makes it worth while 
referring to its causation. This has been much discnsaed^ and 
various explanations have been given. I have no manner of 
doubt that its mode of production is as follows :■ — The conus arteri* 
oaus of the pulmonary artery is usually covered by a layer of lung 
which intervenes between it and the chest wall, but in a certain 
number of subjects the lung does not come sufficiently far over the 
heart, or the overlapping margin of the lung is very thin. When 
such is the case the systolic bulging of the conus brings itfi anterior 
wall into contact with the wall of the chest, and a slight flattening 
of its convexity takes place, and this gives rise to vibrations in 
the blood current within, which constitute the murmur, A proof 
oi the explanation here given is obtained by telling the patient 
to take a deep breath, and hold it. A cushion of lung is brought 
over the conus, and the murmur disappears, and with it, of course^ 
the extensions which have excited apprehension of valvular diseaae. 

I have sometimes succeeded iu eliciting a murmur of this kind^ 
when it was not naturally present, by making the patient lie flat 
on his back, and exercising pressure over the pulmonic area, 

The pulmonic systolic murmur is more common in women than 
in men, but it is frequently met with in boys and youths. It almost 
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always i3eaaee to be heard when the chest is fully developed, eapecially 
when it is expanded by drilling and g3mmastics ; but it may in 
some cases be reproduced at any period of Ufe by sustained and 
violent exertion. 

I am tempted to transcribe from my notes a description of the 
murmurs heard in the cardiac region of a young man of twenty, 
captain of a public school football team, and distinguished in all 
forms of athletics. The apex-beat Tvas a well-defined push a 
little outside the normal situation, and the right ventricle impulae 
was forcible. At, but especially to the left of the apex, was a 
systolic murmur, very distinct during inspiration, gradually sub- 
siding during expiration, but not always absolutely disappearing. 
It could be followed round the cheat, and was particularly distinct 
between the scapula and the spine at the usual spot, where it was 
audible at aU periods of the respiratory cycle, though less so at 
the end of expiration. This seemed to be conclusive of the exist- 
ence of mitral regurgitation. On further examination, however, 
the murmur was heard all over the left lung except at the apex 
anteriorly; it was distinct, though weak, in the supra-scapular 
region. But besides this there was another and quit© separate 
loud rough murmur over the pulmonary artery, having its maximum 
intensity in the left third space about an inch from the sternum, 
which disappeared when a deep breath was taken ; it was conducted 
upwards and outwards to the subclavicular region. Taken apart 
from the murmurs the heart -Bounds were normal, and in particular 
there was no accentuation of the pulmonic second sound. 

From previous experience I considered myself entitled to conclude 
that the left pleura was adherent^ and it could be seen that the left 
half of the chest was narrower than the right, and that its movements 
in respiration were markedly less. Probably with general parietal 
pleural adhesion, there was adhesion of the lung to the pericardium. 

I allowed this young man to play cricket and all other summer 
games, and to cycle. His wind and endurance were very good, 
and on examination after five months I found him none the worse 
for very vigorous exercise. 

It will, of course, be understood that I am not now referring 
to the haemic murmurs producible at every orifice by anaemia. 
A state of bloodlessness competent to the production of aortic and 
pulmonic mumiuis would be a sufficient ground for, at any rate, 
a temporary rejection of a cadet. 

Other murmurs are heard in the tricuspid area which are per* 
fectly harmless. One is not properly speaking a murmur, but a 
sort of systohc scratch, which on careful examination is readily 
recognized as exocardi&L It probably corresponds with a whita 
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ihiokened patch often ieen in the pericardium over the rii^ht ven- 
tricle, attributable to local pressure and friction, especially when the 
lower end of the sternum is depressed. But a real tricuspid systolio 
rnumiur may be met with at any period of life, which prolonged 
observation, extending in several cases over many years, has con* 
vinced me to be quite innocent. 

Tricuspid regurgitation, sinc^ it usually occurs as the last stage 
in a series of valvular lesions making for back pressure and sta^, 
is properly looked upon as an extremely grave affection^ and thus 
disposes us to regard any reflux through this orifice with apprehen- 
sion, A syBtolic tricuspid murmur implies such reflux, and if 
this were considerable in amount it would couBtitut© an obstacle 
to the venous return and a disquahfication for military service. 
In no case of primary tricuspid incompetence, however, have I 
found evidence of any appreciable regurgitation, and it will be 
remembered that tricuspid regurgitation is very easily detected 
by the jugular pulsation, enlargement of the liver, and distension 
of the right auricle to which it gives rise. This tricuspid murmur^ 
which may be muaical or blowing, and which may be heard along 
the lower border of the heart as far out as the apex, so as to be 
taken for a mitral murmur, is rarely constant ; it may be presen^J 
only in the recumbent or, much more commonly, only in the ere<^^| 
position. It may even vary during respiration, and become audible^^ 
only towards the end of expiration. Not uncommonly it is obvi- 
ously produced by distension of the stomach. I have come to 
attribute it to pressure on the yielding wall of the right ventricle, 
where it rests on the diaphragm, which happens to take effect 
at a point corresponding to the origin of a papillary muscle. The 
adjustment of the valvular curtains is thus deranged, and a minute^ 
leakage is permitted which gives rise to the murmur. 

There are mitral systolic murmurs, the result of actual valvulai 
lesion, which are attended with so little regurgitation that they 
might be disregarded, if it were not for the liability to recurreni 
of the rheumatic attacks to which they were originally due* 
criterion is absence of displacement of the apex-beat and of aooeii' 
tuation of the pulmonic second sound, or undue right ventricle 
impulse, together, of course, with absence of symptoms. 

Many times I have allowed boys to go to a public school with no 
restrictions as to games except with regard to football, house runs, 
and training for races, who had been condemned to a life of inac- 
tivity. One such boy, who had not even been allow^ to walk 
upstairs, carried off the prize for gymnastics in the contest between 
the different public schools. 

Dilatation of the Heart — I must not leave the subject of the heart 
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without referring to dilatatioii. This is not uneommon in boySj 
especially boys who liave engaged in very violent forms of exertion, 
or who have been at cramming inBtitutions and have taken all 
their exercise for the week at one time. The apex-beat is outside 
and slightly below the normal situation, and is diffused over a 
considerable area j and, when the action of the heart is frequent, 
the first sound will be short, It is usually taken for granted that 
dilatation of the heart, when it is found to exist at all, is a fixed 
condition, and these hearts are looked upon as permanently damaged ; 
whereas the normal heart may vary considerably in its dimensions^ 
and a certain degree of dilatation is extremely common, and is 
indeed physiological after severe and protracted exertion. A 
boy whose heart is in the state just described^ the apex- beat diffuse 
and outside the normal situation, has only to walk smartly across 
the room two or three times and the apex is back in its place, 
and its beat is a well-defined push. This is the kind of result whichj 
when duly exaggerated and mapped out in blue and red pencil, 
we are called upon to admire and wonder at as a miraculous effect 
of the Schott treatment. DOatation of the heart as a disease is 
unknown at the time of life at which youths enter Sandhurst or 
Woolwich, in the absence of valvular lesion or adherent pericardium, 

lept as a temporary consequence of diphtheria or typhoid fever, 
ht acute rheumatism or other acute disease/or of anaemia or some 
debilitating influence. When present it can he remedied by fresh 
air and exercise and favourable hygienic influences, aided when 
necessary by tonics. 

The medical examiners for the army have a very difficult and 
ungrateful task. It is their duty to pass into the service only 
such men as they believe to be sound and vigorous, and competent 
to face the fatigue and hardships of a campaign. They naturally 
and properly nay that, having a superabundance of candidates, 
the sUghtest doubt as to a young man^s organic soundness is a 
sufficient ground for his rejection. There will be no difficulty in 
replacing him by another whose health and vigour are above 
suspicion ; and it must be remembered that a fashionable reproach 
brought against the examination system for the army is that it 
places the mOitary virtues of bodily strength and vigour at a dis- 
count, and fills the service with weaklings* On the other hand» 
it is very hard on a young man who has gained a place on the list 
for admission to Woolwich or Sandhurst, to have the career on which 
lie had set his heart closed to him, to see his hopes and ambitions 
and aspirations all wrecked. I am quite certain that these con- 
siderations are present in the minds of the medical examiners, and 
that they issue the fiat of disqualification unwilhngly* All 1 

W.B. l6 
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ndsh to do is to place tha results of my expemnce at their dinpoiaU 
aod also at the aervice of the anicious general praetitiocier, who is 
called upon to tell parents whether their children can be safely 
allowed to go to school, and to guide them in the choice of a pro- 
fession for their sons, 

IntermiUent AWuminuria. — Another source of unnecesgary alarm 
and occasional cause of alleged unfitness for public services is the 
vailety of albuminuria called intermittent or cyclical, or the 
albuniinurja of adolescents* The yoimg medical man on entering 
practice is apt to look very seriously upon albuminuria or glycosuria 
or a cardiac murmur ; but when one has known eases of albuminuria 
and glycosuria and valvular dise^ise go on for thirty years, these 
conditions lose some of their terrors, and experienced hfe assurance 
officers and boards do not regard any of these affections aa implying 
the immediate and unconditional refusal of a life. We have to 
learn to distinguish. 

I do not remember to have met with this form of albuminuria 
in connexion with military cadets, but I have more than once 
had candidates for the Indian Civil Service and for other branches 
of the Civil Service who had been refused on account of it* The 
examination takes place later, and the course of study is more 
severe. In one of the cases which came before me, the young 
man had been told to appear again for examination in three or four 
months and to place himself iinder the care of his family medical 
man. He had been assiduously and carefully treated for catarrhal 
nephritis, had been kept in warm rooms^ and put on milk diet and 
salineB. Under this treatment the albumen became more abundant^ 
and anxiety as to his health and life took the place ol anxiety with 
regard to liis career. There were just Bix weeks to the examination 
when I saw the patient ; but in tliis time by exercise and fresh 
air, tonics and mild mercurial aperients, the albumen was dismissed* 

Intermittent albuminuria does not anse ^m kidney disease, 
and it is not a result of mal-asaimilatlon of food, as has been sup- 
posed from the fact that the urine passed early in the morning 
will contain no albumen, while that passed aftor breakfast does. 
It is a circulatory phenomenon, and the reason why the urine 
passed after breakfast contains albumen is, not that the patient 
has taken food, but that he has assumed the erect position. If he 
breakfasts in bed the albumen does not appear ; if he gets up and 
moves about, without taking breakfast, it comae. A young 
American girl I once saw had no albumen in the urine so long 
as she remained on one floor, but if she went upstairs it was always 
said to appear. 

The pulse in these cases is unstabbi at one time manifesting 



I 




CANDIDATES FOR THE ARMY 243 

moderately high tension, at another low in tension. The apex- 
beat of the heart I have always found to be relatively weak, as com- 
pared with the right ventricle impulse, which is fairly strong. 

The treatment of intermittent albuminuria should always have 
for its object improvement in the general tone. An outdoor life, 
vigorous exercise, a meat diet, such tonics as iron and strychnine, 
are the measures required, and a single grain of blue pill, or grey 
powder with rhubarb, or colocynth and hyoscyamus, is usually 
necessary once or twice a week. Under coddling I have known 
the coagulated albumen occupy a quarter or a third of the column 
of urine in a test-tube in a patient who ultimately made a perfect 
recovery ; and one of the most splendid men I ever knew was 
made a neurotic invalid for life by having been treated for disease 
of the kidneys when he was merely suffering from intermittent 
albuminuria. 



THE FREVENTIOH OF CONSUMPTIOK ANB OTHER FORMS Of 

TUBERCULOSIS 

Delivered of the Technieni College, Bndder&fieU, m October 22, 1898 
The Lancet, 1898, Vol. II 

Gentlemen, — Having beea called to HuddersSeld on one matter 
concerning the public health it occurred to me that I might perhapa 
render a service to my native town and neighbourhood by btinging 
before you another question of great Importance — namely, the 
prevention of consumption* I claim no special knowledge of the 
subject and shall have nothing to say which will be new to my 
medical friends in Huddersfield, go many of whom I see around 
me to my great satisfaction, and I should hke to begin my lecture 
here by thanking heartily the members of the profe^ion for the 
oordial support and encouragement they have given me in this 
matter. You would have learnt from thera in course of time 
how the ravages of tuberele may be stayed, but knowledge perco- 
lates slowly, and while it was being brought home to the general 
pubhe many hundreds of valuable livcfl might be sacrificed. It is 
the realization of this fact which has led to the formation of the 
National Society for the I*revention of Consumption and Oth» 
Forma of Tuberculosis* 

PmvaleTice of^ Consumption, — You are aO famiBar with tlie pre 
alenee of consumption. There can scarcely be a person hej 
who has not lost some relative or friend from this dise-asei 
Statistics, therefore J are scarcely necessary, but it will perhaps 
bring more definitely before your minds the serious loss of life 
to which tuberculous disease gives rise in this neiglibourbood if 
I quote the figures relating to it which are found in the able 
report of Mr. Annis, your medical officer of health, for the year 
1897, and show you on an enlarged scale a diagram which he haa 
made illustrating the proportion of deaths from all causes. Tod 
wiJI see what an enormous preponderance consumption claiois. 
The total number of deaths in the }>orough in 1897 was 1.666^ and 
of these 22%, I in 7'5, were due to the various forms of tubercuJotis 
disease. We are, say, 800 people in this room ; 80 or 100 of us 
will die from consumption or other effect of tubercaloBis. In 
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Gre&t Briiam and Ireland there are about 200 deatha each day^ 
and every day more than 200 persons catch this disease. You 
will aU agree that if this terrible sacrtfiee of Me is preventable 
it ought to be prevented. I can imagine some of you who are 
cynically minded^ and especially such as consider themselves safe 
from diseases of this kind, sajnng, ** Well, we must die from some- 
thing ; why not from phthisis?'* If consumption only weeded 
out the weaklings there might be something in such a view. But 
it is often the most gifted, the most useful ^ the most diligent, 
the most intelligent, the most amiable who are carried off in this 
way* Is this not so ? And then it is so tedious and trying and 
often so painful and distressing a %vay of leaving the world ; and 
so expensive too, frequently exhausting the entire resources of 
a family* 

Injection^ not Heredity.— Vntil the last few years the idea was that 
consumption was a disease which was in the family, a constitutional 
tendency which could only be accounted for by heredity and against 
which it was in vain to strive^ an inevitable evil to be submitted 
to as a decree of inscrutable providence. Added to this was the 
impression that it was incurable, and thus efforts to prevent and cure 
it were paralysed. Both these ideas, I am thankful to say^ are 
wrong. Tubercle is not inherent in the constitution. Consumption 
is not an inevitable disaster, inflicted by a mysterious fate ; it is, 
on the contrary, one of the products of men's ignorance and care- 
lessness. We now know how it is brought about, and it is mthin 
the power of man to prevent it. Consumption is '* caught," to 
use a famihar expression, ^om a pre-existing case ; not, let me 
add at once, communicated directly from person to person by 
breathing the same aii- or even sleeping in the same room. There 
is no need to aggravate the sufferings of the phtlnsical patient by 
treating him as a pubhc danger ; no need to drive wife or child 
out of the house to save the rest of the family, 

Th^ Bacilli, — The agent in the causation and transmission of the 
disease is the tubercle bacillus, a minute rod- like organism , which 
multiphes at an amazing rate. It is visible only under very high 
powers of the microscope and then only after careful staining. The 
bacilli obtain access to the lun^ or to other organs and if they And the 
soil suitable, and if they are not destroyed by the defensive agencies J 
which are happily present in the system, they proceed to increase' 
ctnd multiply, compressing and blocking the minute blood- vessels 
and lymphatics, choking the air passages and air vesicles of the 
lungs, and forming the httle pin-head sohd bodies which gave rise 
to the name tubercle. Eventually the nutrition of the struc- 
(uree is so interf^r^ with that they lose their vitality ; inflamma- 
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tion is B&t up, and the refiult m that the tubeFoles and the portion 
of tissue invaded by them soften and break down, forming small 
cavities which extend and coalesce till cavities of considerable 
Bize result. This is not the only harm they do, for besides damaging 
and destroying the tissues they form a poison or toxin which is 
absorbed into the blood, and by its presence in the circulation 
gives rise to the fever, sweatings and wasting which attend con- 
sumption. 

Mode of Disaemination. — We should naturally auppose that these 
tubercle bacOh being present in diseased lungs by millions would be 
carried out by the breath, but this is not so. They are not found 
in the moisture condensed from the breath upon a piece of cold 
glass or metal f or in fluids through which expired air is made to pass^ 
But they are contained in countless numbers in the expectoration, 
and become the means by which the disease is disseminated* These 
microbes are possessed of extraordinary vitality, even outside the 
body, but there are certain agencies which they cannot resist — heat, 
sunlight, and fresh air. Fresh air and sunUght are, in fact, the 
great enemies of all pathogenic organisms. The drying of the 
expectoration, however, does not kill the tubercle bacillus. 
Apparently, on the contrary^ the desiccated organic matte^j 
serves as a protection to the bacilli, so that in the form of duaf^H 
they survive indefinitely. The expectoration, then» of a con^^ 
sumptive person upon a pocket-handkercliief, or accidentally 
contaminating articles of dress or the carpets of a roora» may 
sooner or later take the form of dust and so be carried about in 
the atmosphere. But careless people will spit about in the streets 
and roads and, when not under observation, in railway carriagea 
and other public conveyances, in public buildings, especially in 
the corridors and passages, perhaps even in churches or chapels. 
This is not only nasty but dangerous. There is always the possi- 
bility that it may get dried, perhaps on ladies* dresses, which it 
contaminates, and be dispersed as dust, and it is by the inhalation 
of germ-laden dust that the seeds of phthisis are planted in th©^ 
lungs. 

We do not realize how ubiquitous dust is. We scarcely know 
where it can come from when we see it lying on papers, furniture, 
picture frames, windows, and in the holes and comers into which 
the diligent housemaid pursues it. You have all seen the motes 
dancing in the sunbeams crossing the room ; you may have seen 
them in the rays of the lamp tliis evening. Every mote Is a dust 
particle wliieh may possibly carry on its person number® of tubercld 
bacilh. This is how consumption is usually contracted, in evi 
]3reath we take we inhale an incalculable number of motea 
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particles of duat of & more parlpable form. Some of these may elude 
the defences which nature has planted in the respiratoiy passages, 
the filtering arrangement in the no96 for entangling and arresting 
microbes, and the cilia of the windpipe and bronchial tube^^ and 
reach the air cells- Then aupposing they happen to convey bacilli ^ 
if the local and constitutional conditions favour their development 
the mischief is done. Let one bacillus out of a million find its 
way to prefiisposed lungs and consumption will be rife. 

Milk. — But there is another way in which tubereulosLe is 
disseminated, and that is by me-ans of milk. Cows are very subject to 
tuberculosis, and at a certain stage of the disease tubercle bacilli 
are present in the milk. It is through milk so contaminated that 
children come to have tabes mesenterica, tuberculous disease of the 
bowels and mesenteric glands (better known, perhaps, as consump- 
tion of the bowels), and, directly or Lndirectly, tubercular meningitis, 
or acute hydrocephalus » The diseases of bones and joints to w^ijoh 
children are subject are probably abo traceable to milk ; humpback, 
hip- joint disease, and the diseases of knee^, elbows, etc*, which 
cripple so many children ; perhaps so is lupus ; and no doubt 
tubercle is often implanted by milk in early life ivhich develops 
later into consumption. While blaming the cows we must not 
forget that a consumptive mother may not only be wasting her 
own strength by suckling her child » but may be sowing in it the seeds 
of some of these diseases* 

It is interesting to note that asses and goats do not suffer from 
tuberculosis and to bear in mind that the shrem'd physicians of 
past days used to order asses* and goats* milk for persons threatened 
with consumption. 

You will see how necessary it is that the milk-supply of large 
towns should be guarded from tuberculous contamination, and 
I am glad to find that the health authorities of Huddersfield are 
fully alive to this. The regulations with regard to cowsheds, dairies, 
and milk- shops on pages 39 to 44 of the medical officer's report 
for 1897 are admirable. They may be read with advantage by all 
consumers of milk and by those who keep cows for the supply 
of milk to their own households. I should hke to see the medical 
oflficer of health empowered to make an addition, viz.^ that no 
person suffering from phthisis should be employed about cows. 
Consumptive persons should especially be forbidden to engage 
in milking or in the handling or distributing of nailk, I do not 
like to contemplate the disgusting possibility of contamination of 
mUk by sputa, but we cannot but admit that it might occur. 

Meat. — There is no need to consider at any length the contingency 
of the communication of tuberculous disease by means of meat. This 
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is adequately provided against here by the pubhc ilaughter-house 
and by the careful inspectioD of meat. You are all the more secure 
in Hudderafield in consequence of the eaccellcnt relations which 
exist between your medical officer of health and the butchers of 
the town. Basides, we do not eat Qur%neat raw, and cooking ia 
fatal to bacilli. 

The measures which are required for the prevention of consumption 
are at once suggested by what I have said as to the methods by 
which it is disseminated. If we could secure the destruction of 
all the expectoration of sufferers from phthisis and the freedom of 
milk from tubercle bacilli we should very soon attain the end 
of the " National Association for the Prevention of Consumption/* 
This ought to be quite possible, but before entering upon the way 
in which it can be effected, I must say a few words with regard 
to the old idea as to family proclivity and hereditary tendency 
to consumption. This was not a mere theoretical assumption; 
it was based on observed facts, and nothing could be more foolish 
than to reject a conclusion founded on experience sbnply because 
the explanation was erroneous. 

Predisposition. — Although the immediate cause of consumption is 
the implantation of the tubercle bacillus, it is still perfectly true that 
consumption runs in certain faniili€« and that constitutional predis- 
position is an important factor in the production of the disease. 
But it is not actual disease which is transmitted from parent to 
child, nor will any degree of tendency in the constitution induce it- 
The hereditary constitutional predisposition is simply a habihty to 
tuberculous disease on exposure to the germs, a vulnerability of 
the tissues producing a suitability of soil. Tv^o people may be 
equally exposed to invasion by the bacilli, and one will develop 
phthisis while the other will not, and we can usually teU beforehand 
which of the two will succumb and which resist. It may be men* 
tioncd that gout seems to reinforce the resistance to infection by 
tubercle, and, curiously enough, so does the anaemia t^ which 
young girls are subject. Besides, however, a constitutional sus- 
ceptibility, another reason why eons umpt ion prevails in certain 
families is that generation after generation Mvcs under the same 
unfavourable conditions^ as for example in dark, damp, ill-ventilat.ed 
houses — in houses very often which actually harbour the bacilli 
left by previous cases* 

Preventive measures.— As r^ards the preventive measures which 
must be adopted I ^^rill first complete what I have already said ojt 
this point as to milk« To begin with, an absolute defence against 
the communication of tubercle bacilli by means of milk Is to boil it. 
But some people, children especially, do not like boiled milk, others 
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think it does not agree with them. By t the desired end , the destruo- 
tion of the bacilh, can be attained by exposure for a certain time to 
heat short of the boiUng point, which does not affect its flavour- 
by sterilisation aa it is called. This, however, demands a little 
time and trouble, and in how many households is the simple boiling 
of the milk too great a trouble * Fortunately, milk is now sterilised 
on a large scale at many of the more important dairies, and can be 
supplied in any quantity. As it keeps indefinitely while the bottles 
ore clewed it can ako be sent to any distance. I tasted some at 
the Sudbury Dairy on Lord Vernon's estate a few weeks ago which 
was a month old and as fresh and sweet as on the day it was milked. 
The railway companies ought to insist on this sterilised milk being 
kept at refreshment rooms instead of the tumblers of milk which 
w^e see exposed on the counter — which may have been standing 
there for half a day, absorbing bacteria and filthy emanations of 
every sort. If the railway companies do not insist on it in defence 
of their passengers I liope the pubhc will do it in self-defence. 
It is to the defensive instincts of the pubUc that we appeal. 

But w^hile we can kill the bacilli in milk we have a right to demand 
that miJk shall be supplied to us which does not contain them. 
This opens up a large subject. An enormous proportion of the 
milch cows in this country and over most of the continent is affected 
with tuberculosis, and they are potential sources of disease. Con- 
trary to one's expectations, tuberculosis is much less prevalent 
among cows kept for daiiy purposes in large towns than in the herds 
of dairy farms* This is due to the fact that cows which come 
under the purview of the medical officer of health are inspected 
and perhaps tested, and such as are diseased are killed off or 
quickly got rid of in some way. It is a melancholy thing that the 
greatest danger comes from fresh country milk. 

It is with great reluctance that I contemplate the imposition of 
a new burden on the distressed agriculturist, but pure milk we must 
have. Fortunately, an easy and certain test for the presence of 
tuberculous djaease in the cow exists in the subcutaneous injection 
of tuberculin, and already in many herds animals found to be 
affected are separated from the rest and gradually got rid of. In 
a few years with precautions against the introduction of new animals 
affected with tuberculosis the disease can be eradicated. This is a 
matter for rural and district councils and for landowners. It has, 
in fact, been taken up by far-sighted and public-spirited landlords, 
and the Minister of Agriculture, the Right Hon. Walter Long, has 
given a conditional promise that tuberculin shall be supplied and 
the veterinary surgeon paid by Government. 

To insist on th^ univeiBal testing 6f herds and the immediate 
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slaughter of all affected animals would be ruinotis to farmers 
unless there were compensation, and compensation would involve 
a demand for money which no Chancellor of the Exchequer could 
face* It would, beaidea, be a premium on carelessnesB and 
neglect of hygiene. Bad fannera would get rid of aickly beaste 
of their own making at the pubhc expenge. The extinction of 
tuberculosis in cattle must^ 1 am afraid » be a gradual proct^ss, but 
in proportion as it is accomplished the farmer will be a gainer be- 
cause his tuberculous cows die early. I have had placed in my 
hands an appalling list of losses of eo^^ year after year from this 
disease by an Intelligent and Industrious farmer. In the mean- 
time we must boil or BteriHse our milk, and flterilisation at home 
is an imperative duty when infante are being brought up by hand. 
Wholesale sterilisation at the dairy is open to abuse, and there is 
reason to fear that it may be so earried out as to impair the nutritive , 
value of the milk. 

Prevention of the spread of consumption from persons suffering 
from the diseaae practically resolvea itaelf into the destruction 
of the sputa. The sufferers themselves must be brought to under- 
stand tins, and to realize that unless they adopt and faithfully carry 
out the necessary precautions they are a standing danger to their 
family and friends and to the pubhc generally. The famiUes of J 
consumptive individuals must be impressed with the same idea, 
and the general public must defend itself by insisting on what id 
necessary for their safety. Convenient receptacles for expectora- 
tion have been devised, and one of these patients must carry about 
\*ith them and conscientiously make use oL Every night and 
morning, or more frequently, the contents must be destroyed* if 
possible by burning, and the vessel must be well washed in boiling 
water and cle-ansed by some disinfectant, a little of the disinfectant 
fluid being left in it to receive the expectoration. If no firo is 
available it is, perhaps, permissible to throw the contents of the 
spittoon down the water-closet or privy well mixed with a powerful 
disinfectant, never should they be thrown on an ash heap or out 
into the street or road or garden or field. Pocket*handkerchiefiB 
should not be employed unlesa in the form of a square of soft papea^. 
such as is used by the Japanese, which can be at once burnt. Some 
of my zealous friends advocate notification of consumption, as is 
done in cases of fever, but, I ask, what are you going to do with 
the patients when you have notided them 9 All the hoepit&la 
in the kingdom would not hold them, and I doubt whether any 
effectual inspection and enforcement of precautions would bis 
practicable. The worry would be intolerable. And if we wait till 
the Legislature enforces compulsory aQtiScation yearn will be lost,^ 
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One form of notidcation, however, is already in foro© — the death 
certificate— and action ought to be taken upon this. The room 
or rooms in which a consumptive patient has Hved and died ought 
immediately to be thoroughly diBinfected under the Bupenrision 
of the medical officer of health. In the case of those who have 
received public help during life this should be imperative, and 
others wiU, 1 am sure, see the necessity of it in the interest of other 
members of the family. 

Ventilation. — But there are preventive measures to be taken on 
the part of those as yet in health, and these are of especial imports 
ance in the ease of those who belong to families in which there is an 
inherited susceptibility- The most effectual of these ia to live, as 
far as possible, in fresh air day and night, summer and winter. The 
closely fitting windows to which we attach such importance are a 
snare and a delusion. When we are sitting in a room with a fire if 
air cannot make its way in by the window from the open air outside 
it will come in under the door from the passage and basement. 
Fear of a draught from a window open at the top leads to that 
moat pernicious of draughts along the floor and about the ankles. 
Ventilation is of vital importance. But it ia necessary by m*ght as 
well as day. Everybody ought to sleep with the window open 
and the bedroom ought to be as fresh in the morning as when it is 
entered at night, I believe — it is a mere conjecture, of course — 
that if we all slept with open windows the mortahty from consump- 
tion would be reduced by one- half from this alone. There would 
be fewer colds and coughs, too. 

The Construction of HouaeSf again, is a matter of great im- 
portance. There ought not to be a dark corner in a house, still 
less a dark passage. Sooner or later a dark passage or staircase 
will harbour germs, and, as everybody knows, they are the 
homes of dust. From this point of view some of the extensive 
flats and gigantic hotels which are now so numerous are a 
source of danger. In many of them the passages are tortuous 
and dependent on gas or electricity for light. Efficient ventila- 
tion is impoisible, and as an enemy of germs even the electric light 
is a poor substitute for the sun, I used to be greatly astonished 
to meet with tuberculous disease in families living in splendid 
country houses, with every advantage of climate^ soil, and surround- 
ings, and all the aids to health which wealth and education can 
command. At last I found that the secret was dark corridors and, 
in one remarkable case, a dim central hall, I was chatting with 
an eminent man of science this summer and happened to allude 
to this conclusion of mine, upon which he told me that he was the 
sole f urvivor, I think, of eight brothers and sisters, and that he had 
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loflt almoBt aa many tmelea and aunts, all firom phthisis, and that 
the familj home was just such a large and imposing but dark 
and gloomy house as I had described. 

I need scarcely mention the necessity of attention to the personal 
health* Excesses of all kinds diminish the constitutional resistanoa 
to tuberculous invasion. Alcohol in excees not only stupefies our 
brains but the phagocyte, as the oella are caUed, which attack 
and destroy microbes, 

The Open-air Treuimenl. — So far I have said nothing of the 
treatment of those Buffering from consumption, and you might be 
disposed to think that this formed no part of my subject. But 
it does. Nothing can be more efficacious in preventing the spread 
of consumption than to cure those already affected by it, unless, 
indeed, you kill them off out of the way. Now a great deal more 
can be done to arrest and cure phthisis than was formerly sup- 
posed pOBsible, by means of what is called, and what is in truth, 
the open-air treatment. 

We have been in the habit of sending phthisical patients to the 
shores of the Mediterranean in search of sun, to the mountain 
BUQVi'B of Switzerland for a germ-free atmosphere, or on voyages 
to every part of the world for the healing virtues of sea air, per- 
haps to special institutions in Germany or the Black Forest. 
Many returned better, some well, others perished miserably far 
from home and friends. At length we have become alive to the 
fact that the curative agent is not any particular air, but simply 
air. Thus the remedy for consumption lies ready to our hands, 

d instead of being attainable only by the favoured few is available 
for all. I hold in my hand a pamphlet by Dr* Philip, of Edinburgh » 
of which the title is, "On the Um vernal Applicability of the Open- 
air Treatment of Pulmonary Tuberculosis," and this is not a mere 
pious aspiration, but a verified experience* At Edinburgh, on 
the Norfolk coast, in Ireland, and elsewhere it has beeJi shown 
that consumption can be tre-ated successfully in practically all 
parts of our islands. This has revolutionized our ideas and it has 
creatcnl new duties, 

Sanatoria. — If consumption is preventable it ought to be pre* 
vented^ if it is curable it ought to be cured. What is needed 
for this end is the crcctiou of suitable sanatoria, and these ought 
to be provided within easy reach of every large town. Certain 
requirements must be fulfilled : there must be a dry soil, a southern 
exposure, protection from the east and north, absolute freedom 
from dust, and, if possible, from fog. The special desiderata are 
a maximum of sunshine and a minimum of wind and wet. The con* 
fltruction of these sanatoria and their internal arrangements will 
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be Himple. Th& one thing about them will be that it ghall be 
unpoB&ible to close the windows of any room In them day or night. 
They need, indeed, be little more than sleeping-aheds ; but of course 
they would bo made as cheerful and bright as possible, though 
pictures are almost inadmissible, as the frames harbour dust. 

The patient will spend the entire day in the open air, wet or fine, 
warm or cold* Movable shelters will be provided to shield him 
horn cold winds and to protect him from rain. On no pretext will 
he sit indoors. The amount and kind of exercise he may take will 
be determined by his temperature and strength, and his life i^ill 
be regulated in every respect. No great barrack-like building 
will be required, A sanatorium will usually consist of a number 
of small separate pavilions, which may be erected one after the 
other, and I may ventm-e to point out the opportunity to any one 
who desires to be a benefactor to Huddersfield of building one 
of these pavilions by way of a beginning. 

An Idea which finds favour is that at first these sanatoria should 
be self-supporting — should, in fact, be for paying patients. Some 
part of the disease could thus be dealt with before funds could 
be raised to provide for consumption among the poor. The associar- 
tlon which I have the honour to represent as chairman of 
the organizing committee has for one of its objects the promotion 
of the erection of sanatoria in all parts of the country. It is to 
be hoped, and indeed confidently expected, that local branches 
will be formed for the purpose of ministering to local needs* Such 
branches will collect and expend their own funds, and will erect 
sanatoria at any suitable spot in the neighbourhood so that the 
patients will not have to go far from home. The special function 
of the National Association wWl be to co-ordinate the work of different 
branches, to stimulate public interest in the prevention of con- 
sumption, and to co-operate with all the agencies which have for 
their object the promotion of pubho health. 

We shall bring before county and district councils the queation 
of milk, and aid health authorities to secure the construction of 
bouses which shall not be standing invitations to disease, and the 
destruction and reconstruction of such bb are^ and to promote ventila* 
tion and cleanhness. Clergymen and ministers of religion, who see 
in the way of duty so much of the suffering and distress occasioned 
by consumption, will, we tliink, eagerly grasp the opportunity of 
informing themselves how the disease may be combated and pre* 
vented and of disseminating the information among families, thus 
reinforcing the efforts of the medical man. Schoolmasters and 
miBtressee, again, can do much to teach children the lessons of 
health and self-preaerv^ation* I have only time to hint at a very 
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few of the ways in which a great national aBsociafciQn may bring 
about the prevention of a terrible national loss and the removal 
of a dark blot on the national good name ; and it is because more 
can be done by a general, simultaneous, and united effort than 
by any number of isolated local efforts that I give this lecture here 
to-day. The health authorities of the town have done me the 
great honour to invite me here to open formally a splendid fever 
sanatorium. I hope in a year or two to come down again to take 
part in the opening of a sanatorium for the open-air treatment of 
consumption, and I hope that in the not remote future, when 
physicians are lecturing upon tuberculous affections, it will be 
on examples looked upon as rare and extraordinary cases and not, 
as at present, furnishing a very large part of their work. 
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AN ATTEMFT TO REMOVE THE DIFFICULTIES ATTENDIIIG 
THE AFPUCATION OF DR. CARPENTER'S THEORY OF THE 
FUNCTION OF THE SENSORI-^MOTOR GANGLIA TO THE 
COMMON FORM OF HEMIPLEGIA. (Broadbenrs Hypothesis of 
tbeBIJateml Association of Nerve NueleL— El) 

British and Foreign Medico-CMrurgical Review^ 1S66 

This theory, as ia weU known, is, that the thalamus is the organ of 
conscious sensibility, to which aU impressions mad© on peripheral 
sensory nerve-fibres must be transmitted in order to be recognized 
as sensations, and the corpus striatum the organ or instrument of 
voluntary motion — the downward starting point of volitional 
motor impulses, or it might be said of all cerebral motor impulses. 
These two ganglia are again a^ociated according to the theory of 
Dr> Carpenter in sensori-motor action, impressions reaching the 
thalamus being passed on to the corpus striatum, and giving rise 
to automatic movements difFering from those which have their 
centre in the cord, only in being accompanied by sensation. 

The common form of hemiplegia is caused by haemorrhage, or 
softening in one or both of these bodies on one side, and the diffi- 
culties presented are : that tlie thalamus and corpus striatum being 
considered respectively the organ of sensation and motion of the 
opposite half of the body, the motor paralysis is not general in 
that half J but affects only the limbs, tongue, and face, while sensa- 
tion either escapes altogether or is only partially lost. These 
difficulties have hitherto prevented the theory from obtaining 
general acceptance. 

As different interpretations of the results of experimental and 
microscopic investigations of the spinal cord and medulla oblongata 
have been given by different physiologists, it is necessary to state 
briefly the views I hold as to the function and mechanism of these 
parts. 

The grey matter of the cord then I look upon as containing a 
series of sensory and motor nerve -nuclei connected together trans- 
versely, and fused longitudinally into a continuous cliain. With 
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the posterior and ariiterior nerve-roots they oonatitnte an apparatus 
for automatic or reflex action. From the sensory nerve-nuclei 
communications pass upwards in the grey matter to the thalamusj 
these crossing in the cord ; to the motor nuclei, fibres deBccnd im 
the antero-lateral white columns from the corpus striatmn, de«' 
cussating at the point of the medulla. The posterior white columns 
are longitudinal commissures betwoen the superimposed nuclei 
for co-ordinated movements. 

The medulla oblongata is simply a more highly specialised portion 
of the cord, but has in addition to sensory and motor nerve-nuclei 
certain accessory ganglia. The constituents arc also rearranged. 
The nerves given off from it having special local distribution andfl 
functions of great importance, the nuclei are large, and distinctll 
one from another. The reflex actions also which have their centraa J 
here, involve the co-ordinated action of an extraordinary number of 
mUBcles^ and are of the highest importance to life ; the provision for 
this co-operation by means of commissural fibres must be of corre- 
sponding extent. But this localization, or individualization of nerve- 
nuclei, and linking together of sensory and motor nuclei confers upon 
them no new property. Voluntary motion does not originate in a 
motor nerve-nucleus of the medulla, and sensation is not recognized 
as such by a sensory nerve-nucleus. Each is connected with the 
corresponding sensory or motor ganglion, thalamus or corpus stria- 
tum, just as are the nerve-nuclei of the cord, the communicating 
fibres crossing the septum, and ascending in the opposite half of 
the medulla and pons. 

TlieBe remarks may also be applied to the pons, so far as oon« 
cems nerve -nuclei and the longitudinal tracts of fibres. 

The thalamus being thus looked upon as the seat of sensation, 
and the corpus striatum as the instrument of volitional (ideational) 
action ; the pons, medulla, and cord, being considered merely aa 
subsidiary meehanlBm, the questions arise in hemiplegia, caused 
by injurj^ to one or both of these bodies :— 

L Why is not sensation more frequently and profoundly 
affected ? 

2. Why is not the entire half of the body, head, and neck para-^ 
lysed as to voluntary motion, instead of merely tJae limbs, and in 
a partial degree t!ie face and tongue ? 

Affection of Sensation in tfem»p/e^»a.— The first of tlieee ques- 
tions has recently been put forward prominently by Dr. Hughlings 
Jackson, in voL ii. of the London Hospital Reforts^ as one of 
the discrepancies between what he terms *' medical " phymology 
and *' school " physiology. He exaggerates the discrepancy, howJ^ 
ever, for he says, ^^ As a rule, there is no loss of sensation anyJ 



m THE COMMON FORJVI OF HEMIPLEGIA 



257 



where.*' In opposition to this asaertioti, I might quote any 
I Slumber of authorities, and I can state from my own observation 
I that sensation is very frequently diminiBhed, aometimes very 
Igreatly* 1 have tested it by pricking and pinching, by the com- 
passes, and oceaaionally by hot substances, the sound side being 
alwa]^ used aa a point of comparison* Tliis does away with the 
idea that a subjective complaint of ** numbness " haa been set 
dowTi as a loss of sensation. Moreover, it ia not the sensibility 
of the limbs merely, where the motor paralysis is most marked, 
which is affected, but also of the face> chest, and abdomen,^ 

It is a fact, however, that in common hemiplegia sensation ia 
never (so far as I know) totaUy lost, and that it is often altogether 
unaffected when the motor paralysis is complete, and this requires 
explanation. Firsts how is it that sensation so frequently escapes 
when motor power is lost, while the converse never occurs ? 

A reason for thisj almost in itself sufficient^ is found in the relative 
situation of the two bodies. The corpus striatum, the motor gang- 
lion, is in front of| and external to the thalamus, and may be 
extensively damaged without involving the thalamus or the ^bres 
passing from it to the cord. The thidamus, on the other hand, 
lying behind the corpus striatum, and upon the fibres connecting 
it with the cord, can scarcely be seriously affected without injury 
to these fibres or the corpus ^striatum itself. 

Again, the thalamus, according to hypothesis, standing with 
respect to the corpus striatum in the relation of a sensory to aj 
motor nerve-nucleus, it would almost follow that severe injury to 
the former would paralyse the latter by inhibitoiy influence, even 
when the injury was confined to the thalamus, and did not reaeh 
the corpus striatum directly or indirectly. 

It still remains to be explained, however, why the loss of sen- 
sation is not as complete in degree when the thalamus is the seat 
of softening or haeraoiThage, as the loss of motor power in the 
limbs when the corpus striatum is affected. 

A parallel is fmrdshed by disease of the spinal cord, motion 
being almost always first and most profoundly affected, and both 
are explained by Dr, BrottTi«S6quard*3 experiments on the cord. 
He found a remarkable difference in the results of section of the 
whit© motor columns, and of the grey matter along which the 
sensory impressions travel. The cutting across of a group of fibres 
in the mot^ar tract was followed by a certain appreciable muscular 
dysis, but considerable injury might be done to the grey matter 

* I ought to ftdd bhut way obaervations have moatly been made on receiat 
oaftes, Dr, JArkson's on old caaeB. aad that aenBAtian is recovered more 
rapidly thnn motion. 

W.B, 17 I 
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before any loss of Bonsation became apparent, and while ft single 
slender bridge of grey sobstanee remained a considerable degree 
of Beosibility persisted in the whole of that part of the body behind 
the seat of the injury. The entire aeneory tract resembles in 
structure this grey matter of the cord, and the thalamus iteelf, 
Instead of presenting like the corpus striatum distinct grey matter 
with white fibres plunging into it, consists of an intimate admixture 
of cells and fibres. 

Without pretending t<i explain this diffused transmlasion of 
sensory impressions along the cord, we may fairly suppose it 
to prevail in the higher part of the sensory tract, and to be 
shared by the thalamus. If this be admitted^ it is clear that only 
such an amount of destructive change, as should leave no 
fragment of this body in relation with the sensory tract, would 
produce complete anaesthesia. We should, in fact, expect that 
injury to the thalamus would manifest itself rather in inhibitory 
paralysis of the corpus striatum than in marked loss of sensibility. 
I have left out of this consideration the special senses, recog- 
nizing, however, that their exemption constitutes a grave difficulty. 
If their nuclei, say of the gustatory or auditory, are centres of sen- 
sation independently of the thalamus, there is no reason why that 
of the trigeminus should not have the same property, which would 
be fatal to the theory of the office of the thalamus. If, on the other 
handj these nuclei are supposed to stand in the same relation to 
the thalamus as the sensory nuclei of the cord, the exemption of the 
special aenaes requires special explanation. This, I believe, tnay 
be given, but it will better form the subject of a separate com- 
munication, and the difSculty must be left where it stands. 

Many physiologists locate sensation in the medulla or pons. 
Some even suppose, that all the sensory nerve -nuclei of the cord 
are centres of sensation. These hypotheses would explain the 
absence of any impairment of sensibility in hemiplegia, but the 
loss of sensation often met with would furnish a greater difficulty 
than the one escaped from. I cannot now go into the objections 
which might be urged against these views^ but pass on to the 
question respecting motor paralysis. 

Motor Paralysis in HemipHigia. — The difficulty here^ as haa 
before been stated, is, that the limbs, and in less degree the face 
and tongue, only are paralysed, and not the entire lateral hali 
of the body. 

In attempting an explanation of this, it becomes necessaiy 
ifiecify the muscles paralysed, and more particularly to determine 
tha precise character of the facial paralysis in hemiplegia. The 
contrast between facial paralysis proper and facial hemiplegia h 
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been fpequently described. Dr, Todd uncounted for the diffeFencea 
observed in the two instances, by supposing that in hemiplegia 
the motor division of the fifth was affected, the seventh escaping, 
but this view, I suppose, is not now held by any one who has given 
attention to diseases of the nervous system. The distortion of 
facial hemiplegia, as in facial paralysis, is generally recognized 
as being due to paralysis of the seventh nerve, but as to the exact 
character and extent of this paralysis tliere is still diversity of 
opinion. Dr. Hughlings Jackson, in the paper before referred 

Pto, sayB, ** the paralysis is simply of a small part of the face near the 
angle of the mouth— not of the portio dura, but of part of it/* It 
is true that the paralysis is most evident in the part of the face 
referred to, but no muscle supplied by the portio dura altogether 
escapes paralysis, whilCj on the other hand, the paralysis is complete 
in none of them. 

It is not necessary to describe the expressionless condition 
of the affected side of the face, or the partial obliteration of 
the muscular markings ; but it is important to observe that 
this extends in a slight degree to the forehead, where the 
wrinkles in a recent and severe ease when w^ell marked will be 
found slightly smoothed out, and the vertical furrow produced by 
the corrugator supercilii a little less deep* The orbicularis oculi 
which furnishes the most striking point of contrast between "facial 
paralysis " and *' facial hemiplegia/' itself gives evidence of impaired 
power. For a short time after a severe attack, it is obviously weak- 
ened, and this may be rendered more evident by bidding the patient 
close both eyes powerfully, or again, by asking him to wink the 
eyes alternately. The eye on the hemiplegic side cannot be closed 
alone, and the voluntary contraction of the orbicularis of this side 
will be seen to be less forcible. On the other hand> it is equaUy 
important to note that in the region about the angle of the mouth 
where the paralysis is most marked it is not complete. The dragging 
over of the mouth to the sound side is not so great as in paralysis 
of the portio dura, and imperfect movements may be observed in 
the paralysed muscles. 

AU the facial muscles, therefore, are partially paralysed, 
though in very different degrees, none completely so, I sliould 
place them in the following order. Least of all the smaU muscles 
of the alae nasi, the orbicularis oculi, the occipito-frontalis, 
and corrugator supercilii ; next, at a long interval, the orbi- 
cularis oris ; most of all the straight muscles going to the lips 
and angle of the mouth. That the orbicularis oris is much less 
affected than these last mentioned, is evident from the perfect 
closure of the mouth which can be effected. From this fact also. 
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the attempt to whistle, or blow, sometimes directed for the purpose 
of showing the paralysis, rather diminishes than increases the 
facial distortion. 

The muscles supplied by the portio dura, however, are not the 
only ones in the face which give evidence of paralysis. The mastica- 
tory muscles, though they take no part in producing the distortion 
of the features, do not altogether escape. If the patient is told to 
close the jaw firmly, the masseter and temporal of the sound side 
may be felt to come first into action, and to contract the more 
powerfully ; sometimes those of the affected side only act after 
two or three attempts. 

In the tongue, as in the face, there is evident, but incomplete 
paralysis, the only manifestation of it being deviation when it is 
protruded, usually towards the paralysed side. 

The abdominal muscles may be made to show a certain degree 
of paralysis much in the same way as the masticatory muscles. In 
respiration they act on the two sides with perfect equality, these 
movements being automatic ; but in other actions it may be seen 
that the muscles of the affected side are weakened. Thus, though 
a hemiplegic patient is able to raise himself from the recumbent 
to the sitting posture with little or no help from his sound arm, by 
means of the recti abdominales, and the hand placed upon the 
abdomen feels the muscles of both sides contracting powerfully, 
still as in the case of the masseters, those of the affected side are 
somewhat later than the others, and do not act \iith the same 
energy. 

The limbs are the only parts in which motion is altogether lost. 
In a severe case, I have found not only every muscle of the arm 
paralysed, but the scapula perfectly motionless. The pectorals, 
the latissimus dorsi, and trapezius, the latter in movements of the 
head also, were flaccid, and apparently the more deeply seated 
muscles,the serratus, rhomboidei and levator, were equally paralysed. 
In the leg, the loss of motor power is rarely so complete as in the 
arm. 

These are the muscles paralysed. It is, however, even more 
necessary to specify the muscles which escape paralysis, since it is 
this exemption and not the fact of paralysis which requires explana- 
tion. The muscles incompletely paralysed also, will again have 
to be alluded to, the partial exemption having to be accounted for 
as well as the complete escape. 

The muscles, then, which may give no indication whatever of 
paralysis are those of the eye, neck, back, and chest. The move- 
ments of the two eyes are as perfect as ever ; there is no paralysis, 
therefore, of the third, fourth, or sixth nerves of the affected side. 



IN THE COMMON FORM OF HEmPLEGlA 



m 



to the neck, it is sometimes stated that the eterno-niastoid is 
partially paralysed, but I have never observed this, and in cases 
where the use of the ami and leg has been entirely lost, I have foimd 
the rotatory and the backward and forward movements of the 
head to be executed as well as ever. Inclination of the head towards 
one or other shoulder does not seem always as easy as usual, but it 
csionot be said that any muscles of the neck give appreciable indica- 
tions of paralysis. No difference again can be detected in the 
movements o£ the two sides of the chest, or so far as 1 have been 
able to make out in the bat^k. There are other seta of muscles 
whichj %^ithout showing any obvious paralysis may be made to 
furnish evidence of impairment of independent vohtional action* 
These are the levator and orbicularis of the eyelid, the masticatory, 
and abdominal muscles, as already described. Others, again, are 
manifestly paralysed, but not eompletelyj as the facial and lingual 
muscles. 

In all these iustanc^B, it is the perBiBtaBce of purely volitional 
motor power which is spoken of, and not automatie action of any 
kind. The reflex respiratory movements of the chest and abdomen 
of course go on, but there remains also the power of taking a deep 
inspiration, or making a forcible expiration at will, which is not 
reflex but voluntary. Again, there is the act of rising into the 
sitting posture executed by the abdominal muBcles. So also in 
the case of the cyelidB, in addition to the automatic winking which 
is not arrested as it is in paralysis of the portio dura, there is the 
voluntary closure of the lids, more or less firmly. The movements 
of the eyes have been spoken of as " tscnsori-motor/* but it is evident 
that they are only so in tiie same sense as all motion is influenced 
by a guiding sensation, and are as strictly voluntary as any move- 
ments in the body. 

If then, the corpus striatum is to be regarded as the centre of 
all volitional motor impulses, thc^ exemptions, partial and com- 
plete alike, require explanation. So far as I know this has only 
been attempted in the ease of the facial and thoracico- abdominal 
muscles, and the explanation has usually turned on the confusion 
of automatic with voluntary movements. 

Former AUem^ed Exfilanaiimhs. — With respect to the thoracico- 
abdominal muscles, the explanation usually given is somewhat as 
follows : '* That their habitual and constant action being in the 
reflex respiratory movements, they are to some extent withdrawn 
from the influence of the will, and are consequently not affected 
when voluntary motor power is lost." This which has a very 
plftuaible sound will be seen on elimination to be absurd. It 
is in effect, equivalent to saying, that because tJiesa muscles are 
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comparatively a«<ldom called into actioD by the will, it h reason- 
able to expect that they will still be reached by volitional impulses 
when other muscles more constantly acted upon by the will are 
completely cut off from its influence. The persistence of tlio 
reflex respiratory movements is easily understood — the mechanism 
on which they depend is not damaged, but this does not explun 
the voluntary action stiU found possible in the muscles of the 
aSected side. 

Van der Kolk employs a similar process of reasoning in attempl 
ing to explain the exemption of these muscles, by reference to thi 
relfktion of the lateral columns of the cord with the nucleus of th 
vagus. These columns have been shown by the experiments of 
Schiff, to serve for the motions of the trunk, and therefore for tlie 
re^iratory movements. Van der Kolk finds that their fibres term- 
inat'C for the most part in the nucleus of the vagus ^ tliis conncxioi 
being part of the respiratory apparatus. He concludes, further, 
that in consequence of this relation, the function of the lateral 
columns does not depend directly on the will^ though to a certain 
ext-ent influenced by it, but that they are brought into action' 
spec ! ally by a stimulus from the vagus. That is, because these 
columns form part of an automatic apparatus of which the nucleus 
of the vagus is the centre, when they are called into action by a 
totally distinct power, volitional, this also has its scat in this nucleus, 
His own researches have showo this idea to be untenable. Fibri 
are found to pass upwards from the vagus^ through which the will 
is supposed to influence the respiratory movements, and a /or dor t, 
these, or an independent set of fibres, must be required for such 
actions as sitting up. Wlien these fibres are cut across, as they 
must be in hemiplegia, if they are connected with the corpus striatum, 
voluntary control over the trunk muscles ought to be lost, whetlier 
they pass directly into the lateral column or influence it indirectly 
through the nucleus of the vagus. The persistence of voUtional 
motor power in the thorac*ico-abdominal muscles in hemiplegia, 
therefore, is not accounted for by the relation between the lateral 
columns of the cord and the nuclei of the pneumogastrics 

The most recent attempt to account for the partial character of 
the facial paralysis in hemiplegia, is by Dr. Saunders, in a paper 
in the Lam^et for 1866, voL ii. p. 478, 

After showing that it is the seventh nerve which is paralysed, and 
not the fifth, as was stated by Dr. Todd, he points out that the 
facial muscles have three distinct modes of action, as respiratory 
muscles, reflex ; as muscles of expression, emotional ; and as 
voluntary muscles, strictly speaking. He supposes that for eacJi 
of these different kinds of action, the trunk of the portio d 
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coDtaing a diBtinct set of fibres connected at ite origin with dififeient 
ezcitor centres, volitional, emotional, and reflex respectively, and 
that dcBtruction of the volitional centre, or of the fibres leading to 
it, may leave untouched the emotional and reflex centres and 
commimicationg, permitting the muscles to be called into action 
through theae. Even, if this hypothesis be accepted, it affords no 
explanation. According to it, purely vohtional power should be 
completely lost, but this is not the case as has been pointed out. 
A considerable degree of it remains, even in muscles supplied by 
the portio dura, and, as has before been said, pergistence of auto- 
matic action does not explain the poesession of voluntary control. 

In order to be more explicit, and render the insulBciency of this 
explanation more clear, the orbicularis ocuU may be taken as an 
illustration. The habitual winking movements of the eyelids are 
automatic — reflex, as they would be termed by some, or sensori- 
motor, according to others. But we have also the powder of keeping 
the eyes shut at wiU for any length of time, and of closing them 
with varying degrees of force, these being distinct exercises of 
voluntary power. Applying Dr. Saunders' explanation, some of 
the nerve-fibres supplying this muscle will be connect^ centrally 
with the nucleus of the fifth nerve for the automatic action ; 
others pass to the corpus striatum, and convey the volitional 
influence. These latter being cut across on one side in hemi- 
plegia, the winking should go on as usual, but tiie power of 
forcibly closing the eye of the affected side should be lost. This 
is not the case, a certain degree of weakness may be apparent, but 
both eyelids can still be closed at will, and held down with con- 
siderable force, 

I>r. Hughhngs Jackson also, as I gather from a note to the article 
before referred to, supposes the portio dura to break up within the 
medulla, and to proceed to different parts of the nervous centres, 
not, however, precisely on the same grounds as Dr. Saunders, but 
on account of the wide distribution and varied functions of the nerve. 
If this were so, it would still fail to account for the persistence 
of voluntary motion in any of the muscles supplied by it, when 
the centre of volitional action w^as destroyed. 

But it is an ascertained fact, that the facial nerve does not split 
up in the way here supposed, and the varied actions, automatic, 
emotional, and vohtional, can be explained without any such 
hypothesis. The nerve passes entire to its nucleus, and it is by the 
communications of this nucleus with the different excitor centres, 
that the various kinds of movement are brought about, with the 
nucleus of the vagus for respiratory movements, with the fifth for 
Bensori-motor, and with the corpus striatum for emotional and 
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volitional actions. The same fibres in the nerve-trunk convey the 
impulse from the nucleus to the muscles, from whatever centre the 
impulse may originally have been derived. 

Dr. Jackson has again pointed out the interesting fact, that the 
muscles of the sense-apparatus escape as well as the special senses 
themselves, but they are not the only ones exempt, and it is not 
pretended that any satisfactory explanation is thus obtained. 

The Probable Explanation. — ^We come back then to this point, 
that if the corpus striatum is to be considered the organ of voli- 
tional action, an explanation is still required of the incomplete 
paralysis of the opposite side of the body, neck, and face, when 
this body is the seat of disease. 

The key to this, I believe, is to be found in a comparison of the 
muscles paralysed with those exempt from paralysis, as to their 
habitual action. A striking difference is at once noted. Thus 
the arms (in which the paralysis is complete), are entirely inde- 
pendent in their movements, Uie one of the other, are altogether 
dissociated in their action, and habitually engaged in totally different 
motions. The muscles of the trunk, on the other hand (which 
escape paralysis), act in pairs, are almost always bilaterally combined 
in their action, and the two sides engaged in similar and associated 
movements. We move one arm, or one leg, while the other is 
quiet, or executing a totally different action. We find it impossible 
to expand one side of the chest without the other, or to move one 
eye without the other, and extremely difficult to throw into action 
the^muscles of one side of the abdomen without the other, impossible, 
indeed, to do this forcibly. 

The parts paralysed then, are such as liave the power of acting 
independently of the corresponding part of the opposite side. The 
muscles which escape, are those which act only bilaterally, or in 
concert with the corresponding muscles of the opposite side. 

But when muscles habitually act together, and rarely or never 
independently of each other, the nuclei of their nerves are usually 
connected by commissures. 

The hypoihesia suggested by these considerations is, That where 
the muscles of the corresponding parts on opposite sides of the body 
constantly act in concert^ and act independently y either not at ally or 
with difpjcuUyy the nerve-nticlei of these muscles are so connected by 
commissural fibres as to be pro tanto a single nucleus. This com- 
bined nucleus will have a set of fibres from each corpus striatum, and 
wiU usually be called into action by both, but it will be capable of 
being excited by either singly, more or less completely according as 
the commissural connexion between the two halves is more or less 
perfect 
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The exiBtence of this transverse commissural communication 
between corresponding nuclei ia not hypothetical, the fibres have 
been observed and described, and the association effected by them 
is considered necessary to harmonious bilateral action, but so far 
as I know the use here attributed to them, that is of convey- 
ing to one an impulse received by the other, has not been sug- 
gested. 

According to this hypothesis then, if the centre of vohtional 
action of one side is destroyed, or one channel of motor power is 
cut across, the other will transmit an impulse to the common centre, 
and this will be communicated to the nerves of the two sides, 
equally, if the fusion of the two nuclei is complete, and there will 
be no paralysis — more or less imperfectly to the nerve of the 
affected side, if the transverse commujiication between it and its 
fellow is not so perfect, in which case there will be a corresponding 
degree of paralysis. 

This will be better imderstood when illustrated by examples. 
The nuclei of the two third nerves, for instance, are situated close 
to the median line» high up in the floor of the fourth ventricle^ and 
are so intimately connected together that they may be considered as 
one single centre, each half of which receives fibres from the corpus 
striatum of the opposite side. Supposing now the right corpus 
striatum be injured, voluntary impulses from the left vnH pass 
to the right nucleus only, but tlio two nuclei being fused into a 
single centre, this is called into action equally throughout^ and 
the muscles of the left eye act as perfectly as tho>se of the right. In 
the case of the portio dui'a, on the other hand ^ the communication 
between the nuclei ifi imperfect. Here, then, the same injury 
baring occurred, the left nucleus receiving no impulse from its 
own motor ganglion, receives only an imperfect impulse through 
the partial communication between it and its fellow suppUed by 
the uninjured corpus striatum, and the muscles supplied by it are 
partially paralysed. 

Applying now the hypotheaiB generally, it ought to be found, 
first, tiiat the paralysis in any given set of muscles is exactly pro- 
portio nate to the individuaUty of their action, and their independ- 
ence of muscles of the other half of the body. 

And secondly, when any set of muscles liaving a certain degree 
of independent action partially escapes paralysis through association 
with muscles of the opposit<^ side, that associated movements only 
are possible on the afTccted side, and not independent unilateral 
action of these muscles. 

I think it may fairly be said, conversely, that if these te8t« are 
complied with, they furnish strong evidence of the truth of the hypo- 
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ihmm. Takmg then the different parta of the body in suecaeston, 
and employing these testa, we find, aa I have before stated, that 
the linibg wliich alone have perfect unilateral independence of 
action, are alone hable to complete paralysis in the common form 
of hemiplegia. 

On the other hand, the oenlar muscles are never paralysed, and 
these have no unilateral independence. The two eyes always move 
together* It is impossible to move one and keep the other fised» or 
to turn one up and the other down, Individuals are occasionally 
met with who can at will exhibit a convergent squint, but this 
apparent exception to the rule is really only an exaggeration of an 
associated movement. The centres from which the motor nerves 
of the ocular mueele^ of the two sides proceed are inseparably 
joined, and if they act at all must act together. We thus also see 
why strabismus in cerebral affections implLes something more than 
disease of the central gangha. 

In the case of the thoracic muscles, again, we have the Sftme 
point illustrated ; . no unilateral independence of action ; no 
unilateral paralysis. Between these extreme cases of complete 
paralysis and perfect exemption, we have the instances of partial 
paralysis already enumerated, which afford opportunities for the 
appUcation of both tests. 

The eyehds habitually act together both in the habitual automatic 
winking, and in the strictly voluntary movements already men- 
tioned, but independent action of one without the other is not 
impossible. The power of winking one eye is, however, an eduea- 
tional acquirement, some learn it easily, others with difficulty, 
others again never master it, and it is not uncommon to meet with 
persons who can wink one eye alone, but not the other. In hemi- 
plegia accordingly, paralysis is not very apparent in the eyehd. 
For a time after the attack it is weakened on the affected side, but 
to render this evident it is often necessary to tell the patient bo 
close the eyes firmly. In accordance therefore with the first t€et, 
we have, with Httle unilateral independence, sUght paralysis. 

The second t^st is apphed by bidding the patient close each ©ye 
alternately. He will be unable to do this on the paralysed side, 
and in making the attempt it will usually be seen that the orbicularis 
of the sound side contracta, against the wish of the patient, while 
that of the affeeted side remains comparatively passive. 

A comparison between the orbicularis oris and the straight 
muscles, levator, zygomatic, buccinator, etc., again is an illustration 
of tiie fact, that the paralysis is proportionate to the independence. 
It is very easy to draw one angle of the mouth in any direction, 
the other remaining in position — difficult to compresfl the Upa 
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firmly on on© side only. Accordingly, as baa been stat^, the 
orbicnlane is paralysed to a less degree than the straight muscles* 

As to the remaining muscles stipplied by the portio dura, in tiiose 
of the forehead and brow, and of the aia nasi, there is little independ- 
ence of action and little paralysis. In those of the cheek and Upe 
we have increased independence and marked paralysis* 

The movements of these parts are usually symmetrical » and a 
certain degree of agsoeiation of the nuclei is presumed to exist, the 
paralysis consequently is not absolute ; but the two sides move 
independently of each other with perfect ease from the earliest 
period of life, this association of the nuclei therefore is only partia!, 
and not sufficient to prevent distortion of the features. 

The second test does not give such decided results as in the ease 
of the eyelids. While the paralysis is such qb to give rise to marked 
facial distortion there is no power of independent motion in the 
affected side ; but this soon returns, and may be observed when 
the eye of that side cannot be closed alone* This may be to some 
extent due to the power of fixing the muscles on the healthy side, 

I have aheady described the very slight indications of paralysis 
which may be obtained from the masticatory muscles. This is in 
exact proportion to the small degree of independent action they 
possess. The muscles of the two Bides ahvays act in concert, and 
any one making the experiment wull find it impossible to exercise 
any considerable force by the maeseter of one side without bringing 
into action that of the other, even if a hard body be placed between 
the teeth on the side attempting to act alone* 

Again » in the abdominal muscles, the degree of paralysis and the 
power of unilateral action correspond very nearly with what has 
been stated of the muscles of mastication. It wiU be found almost 
impossible to throw the muscles generally of one side into powerful 
action \i'ithout those of the other side. In inclining the body to 
one side or the other, the rectus abdominis will act without its 
fellow, and it is in similar movements that impaired power may be 
shown in hemiplegia. 

The tongue furnishes a very interesting illustration of paralysis 
of unilateral action and exemption of bilateraUy combined move- 
ments. This organ is usually perfectly symmetrical as to its lateral 
halves* They are elongated, shortened, flattened, or thickened to- 
gether ; the only unilateral movements are those in which the 
tongue is carried bodily from side to side and the tip pointed right 
or left, or in which one margin is depressed and the other raised. 
The apparent exception to this rule, when one edge of the tongue is 
rolled up, is produced by presauTe of that side against the teeth, 
and is a result of the lateral motion mentioned* Accordingly, in 
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hemiplegia, there is no loss of symmetry in the tongue ; it is still 
flattened and elongated as a whole ; there is no impairment of 
motility in one half, but there is deviation of the tip when it is 
protruded. 

The complicated arrangement of the muscles of the back makes 
it difficult to apply the tests to them. It is, however, certain that 
they give little evidence of paralysis. Many of their actions are 
automatic balancing movements, and the two sides almost always 
act in concert. Even when the body is inclined to one side, the 
muscles of one side are contracting, to regulate the movement and 
prevent falling over, while those of the other are employed in 
curving the spine. In putting a hemiplegic patient through these 
movements, he readily loses his balance, and it is difficult to make 
out any difference between the two sides. In attempting to raise 
the hip he leans over to the opposite side. 

The only real difficulty is met with in the neck. As has been 
already stated, the head is rotated from side to side, or inclined 
forwards or backwards as readily in a patient with hemiplegia as 
in a sound man. The inclination towards one or other shoulder 
does not seem quite so easy or so perfect. The forward and back- 
ward movements would be accounted for by the bilateral action 
of the muscles engaged, the recti antici, and the muscles of the back 
of the neck. The rotatory movements do not admit of so easy an 
explanation. 

But it is to be noted, that although in rotation no two corre- 
sponding muscles are engaged, yet there are associated in it muscles 
belonging to opposite sides of the body. Thus, in turning the 
head towards the right shoulder, the left stemo-mastoid anteriorly, 
and the right inferior oblique atlo-axoid posteriorly, are brought 
into action, and vice versa. Looking now at the nervous supply 
of these muscles, it \^ill be seen that it is quite possible for their 
nuclei to be associated, and indeed very probable that they are, 
the stemo-mastoid receiving a branch from the spinal accessory, 
some of the twigs of which come off from the cord at the same level 
as the second cervical, which supplies the inferior oblique. Accord- 
ing to this, then, the left sterno-mastoid in hemiplegia of that side 
will receive an indirect impulse through the nucleus of the second 
right cervical, and so escape paralysis. The association of nerves 
of opposite sides is not without parallel ; as, for example, in the 
instance of the third and sixth ; and the supposition of a relation 
between the nuclei of the second cervical and spinal accessory 
would furnish an additional reason for the scattered origin of the 
latter. 
As to the lateral movements of the neck they resemble the 
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corresponding movements in the back, both sides acting, one 
limiting, the other effecting the motion. 

I think I may say, that the facts here given furnish a considerable 
balance of evidence in favour of the hypothesis I have advanced. 
Its simplicity and its general applicability are of themselves recom- 
mendations, and I venture to hope that further observation will 
clear away the few difficulties which remain, and place it, and 
with it Dr. Carpenter's theory of the fimction of the corpus striatum, 
on a firm basis. 

Some interesting corollaries might be pointed out, and the 
association of the nerve-nuclei will be found to bear on other cases 
than those of hemiplegia, but any discussion of these would be 
premature. 



ON A CASE OF RIGHT HEMIPLEGIA, WITH DEVIATION OF 
THE EYES TO THE LEFT, AND APHASIA 

The Lancet, May 5, 1866 

Casbs which are mutually illustrative, or which present some 
remarkable prominent symptom not fully investigated, become 
much more valuable when a series of them can be brought together 
than while they are isolated and scattered at long intervals in differ- 
ent records. Attention has recently been drawn to deviation of 
the eyes in hemiplegia in the case of Dr. Whewell, so ably related 
by I^. Humphry, and by the note of Dr. Hughlings Jackson ; 
and Dr. Russell Reynolds has, in The Lancet of April 21, recorded 
another most interesting case of the kind. To these I seek to add 
a third, now under observation at St. Mary's Hospital, in which 
another condition exists, which, in the hands of Dr. Jackson, has 
been the subject of some of the most interesting and valuable papers 
that have recently been written on affections of the nervous system 
— ^loss of the faculty of language. 

(After a history of the case and an account of the onset, he says) : — 

On March 31, there was paralysis, with rigidity, of the right 
arm and leg, and of the face on the same side ; also deviation of the 
tongue to the right, and great impairment of speech. 

When seen by me on April 2 his head was turned to the left ; 
there was complete loss of power in the right arm and leg ; no 
notable rigidity. The mouth was drawn slightly to the left, and 
the right side of the face was comparatively expressionless. The 
eyes were strongly deviated to the left ; their axes parallel ; the right 
pupil somewhat the larger. When made to look to the right the 
entire head was turned, and the eyes rarely reached, never passed, 
the middle line. Right conjunctiva suffused. 

(He then describes the aphasia and gives details of the illness 
and continues as follows) : — 

April 21. The temperature has been observed and found to 
be uniformly higher in the right than in the left axilla, 98^ F. and 
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97^ F, respectively* His general condition is improTing, his appetite 
good, and there are no symptoms which immediately threaten life. 
The deviation of the eyes, as has been seen, is diminishing ; the 
aphasia has become more complete. 

It may perhaps Beem premature to attempt any explanation of 
the phenomenon in question at present* One point to be ascer- 
tained is its frequency* It certainly does not occur in every case 
of hemiplegia, and I am disposed to think is not common. Until 
I looked over my notes I thought this the first instance in which I 
had observed it, but I find it noted in a case watched by me in 
1859. 

Putting together the facts respecting the symptom itself, we 
find that the eyes are always turned towards the soimd side ; that 
the condition is temporary, and may be looked upon, therefore, 
as a phenomenon of attack. It cannot be called transient, lasting, 
as it has done in the present ease» fcwenty*one days. Another fact, 
which may or may not have value, according as it may be found 
to occur constantly or not, is, that in Dr, Russell Reynolds' patient, 
and in both mine, there was temporary rigidity of the paralysed 
limbs. In the case of Dr, Whewell no mention is made of rigidity, 
but the paralysis was very slight- 
It is yet merely matter of conjecture whether the lateral devia- 
tion of the eyes is in any way due to the situation of the haemorrhage. 
In the case of Dr. Whewell the clot was found in the lower, anterior, 
and outer part of the corpus striatum, which, by the way, accounts 
for the slight paralysis. The aphasia in the case now related points 
to lesion in the same situation. If Dr. Rejmolds' silence on the 
subject of sensation may be interpreted to mean that this was not 
affected, this would lead us to suppose that the final attack of 
haemorrhage was at any rate anterior to the thalamus* 

Dr. Hughlings Jackson has mentioned a paper of mine, which 
will be found in the April number of the British and Foreign Medico- 
Chirurgical Meview ; and as the hypothesis I there advance receives 
strong confirmation from the phenomenon under consideration, 
and ofifers some explanation of it, I may be permitted to refer to 
it. In the common form of hemiplegia, we find that, while the 
arm and leg may be completely paralysed, the face and tongue 
are only partially affected, and the ocular muscles, the orbicularis 
ocuJi, the thoracic muscles, diaphragm, and others, completely 
escape. I account for this, which had not previously been satis- 
factorily explained, by the bilateral association of the nerve -nuclei J 
of the exempted muscles. It will be observed that those muscles 1 
which escape are such as usually act in concert with corresponding 
muscles of the opposite half of the body, and with dlMouity, or not 
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at all, independently of them ; and that those which are partially 
paralysed are such as usually act symmetrically with their fellows 
of the opposite side, but can readily be called into action alone ; 
while those completely paralysed are such as possess entirely 
independent unilateral action. This at once suggests the explana- 
tion. The nerve-nuclei of muscles which always act together — 
say of the two superior or inferior recti of the eye — are connected 
by commissural fibres, so as to be to all intents and purposes a 
single nucleus; and since there is no unilateral independence of 
action, there can be no unilateral paralysis, any stimulus the nucleus 
of the sound side may receive being at once and equally communi- 
cated to the other. Partial paralysis is explained by the commis- 
sural communication being imperfect when a certain degree of 
unilateral independence exists. 

To apply this h3^othe8i8 of association of nerve-nuclei to the 
case of lateral deviation of the eyes. This, as is at once evident, 
is due to paralysis of the abducens on the paralysed side, and of the 
adducens on the sound side. These muscles always acting together, 
the nucleus of the sixth nerve and of that part of the opposite third 
which supplies the internal rectus, are associated so as to constitute 
in effect a single nucleus (whether it is, as Van der Kolk supposes, 
that the fibres of the sixth can be traced to the nucleus of the third 
or not, is of no great consequence). Here, however, instead of 
the sound half saving, so to speak, the affected half, there is a 
virtual paralysis of the internal rectus of the non-paralysed side. 
But this is for a time only ; the volitional influence soon passes 
round the other way, and both eyes recover their full freedom of 
movement. Something of the same kind may often be witnessed 
in the orbicularis oculi. At first this is weakened, the communica- 
tion between the two nuclei is not complete ; but this is speedily 
perfected, and the loss of power ceases to be apparent. Tliat the 
influence here again comes round by the nucleus of the non-paralysed 
side is demonstrated by bidding the patient to wink the eye of the 
hemiplegic side alone. He will be unable to do this and will 
probably close the other by itself in the attempt. 

To go back to the deviation of the eyes. It may be understood 
how this occurs if we reflect that, in turning the eyes to either side, 
the eye of that side seems to lead, the other following (best exempli- 
fied when the outer eye is fixed on an object which the other cannot 
see on account of the nose). In other words, the external rectus 
habitually receives the volitional impulse, the internal rectus of 
the other eye acting consensually with it, and not under the direct 
influence of voUtion. When, then, the external rectus is abruptly 
cut off from the voUtional centre of its own side, if it acts at all, it 
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mnst be consensually subordinate to the opposite internal rectus 
now directly under the influence of the will. This reversal in the 
course of the nervous current is not, in all cases, at once brought 
about, and until it is the deviation exists. 

[It is interesting that, though it is noted that the head was turned 
to the left, no mention is made of conjugate deviation of the head 
and eyes. — Ed.] 
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EXTKACT FROM A LECTURE ON CONJUGATE DEVIATION 
OF THE HEAD AND EYES, AS A SYMPTOM IN CERE- 
BRAL HAEMORRHAGE AND OTHER AFFECTIONS 

The Lancet, 1879 

I HAVB told you that this deviation of the head and eyes is almost 
always a temporary thing ; but if you get a certain lesion in the 
pons the deviation is permanent. In a case reported by me to the 
Clinical Society (Trans, y vol. v.) there were various evidences of 
lesion in the pons, one of which was persistent deviation of the 
eyes to one side. The patient was an old soldier who had suffered 
from B3^hilis. He walked feebly and staggered, but moved both 
legs equally well. There was no obvious loss of power in either 
arm or hand ; and though he said the right hand felt dead, sensation, 
when tested, did not appear to be much affected. There was thus 
no hemiplegia of the limbs, and the tongue was protruded straight, 
but the left side of the face exhibited motor paralysis, while 
over the right half sensation was markedly impaired ; the soft 
palate, moreover, was paralysed, causing the articulation to 
be nasal and indistinct, while deglutition was difficult. The 
paralysis was not the <' facial paralysis of Bell " but '' facial 
hemiplegia," not affecting the orbicularis oculi, and it was 
associated with lateral deviation of the eyes to the right, which 
was conspicuous and permanent throughout his illness of two 
' months. Had there been paralysis of the portio dura and of the 
sixth (complete paralysis of the left face with unclosing eye, and 
internal squint) the case would have been simply one of lesion 
affecting the combined nuclei of the portio dura and sixth ; but 
the condition was altogether different. The diagnosis made was 
83^hilitic tumour in the pons and medulla ; and after death, which 
was sudden, two small tumours were found in the middle line near 
the floor of the fourth ventricle : one in the medulla, which would 
cause the difficulty of deglutition ; the other in the pons, exactly 
in the situation to cut off the commimication between one third 
nerve-nucleus and the other sixth, while the facial hemiplegia and 
the ocular deviation showed that the fibres from the hemisphere to 
the facial and sixth nuclei were divided. It had rendered impossible 
the reversing of the current, so the deviation became permanent. 
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ON THE STRUCTURE OF THE CEREBRAL HEMISPHERES 

Proceedings of the Ropal Society^ 1869-70 
(Abstract) 

The object of the investigation has been twofold. First and 
cliiefly, to endeavour to ascertain ininut4?ly the course of the fibres 
by wluch the convolutions of the hemiephere are connected with 
each other and with the crus and central ganglia. 

Secondly, to ascertain whether there is a constant similarity 
between the corresponding sides of different brains as compared 
with the opposite sides of the same brain ; and should this be the 
case, to endeavour to trace the relation between any anatomical 
difference which might be discovered and such phyaiological differ- 
ence as seems in the present state of our knowledge to be indicated 
by the association of loss of the facidty of language with disease of 
the left hemisphere rather than the right. 

The present communication relates almost excluiively to the 
first branch of the investigation, and the method pursued has been 
to liarden the brain by prolonged immersion in strong spirit , by 
which the fibres are rendered perfectly distinct and fairly tenacious^ 
so that with care and patience their course and arrangement may 
be accurately ascertained* 

Previous researches on the structure of the cerebrum have been 
mainly directed to the examination of the course and distribution 
of the fibres radiating from the crus and central ganglia, which have 
been assumed or supposed to occupy ultimately the axis of every 
convolution, the different convolutions being connected by fibres 
which crossed under the sulci from one to another. It is here 
shown that the commissural communication between different 
parts of the hemisphere is much more extensive than has hitherto 
been described, and that the fibres more commonly run longitudin- 
ally in the convolutions than cross from one to another, while large. 
tracts of convolutions have no direct connexion with the crus,^ 
central ganglia, or corpus caUosuni. 

The preponderance of commissural over radiating fibres is indi- 
cated by a comparison of the sectional area of the latter m they 
issue from the central gangha with the large surface of white 
matter displayed in the centrum ovale. The dlBsectioti by whioh 
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this is shown in detail is begun on the under surface of the temporo- 
or occipito-sphenoidal lobe. 

Disaedion of the Temporo-Sphenoidal Lobe, — ^In this lobe ihe 
fibres are almost entirely longitudinal in their general direction. 
From near the apex fibres can be followed backwards in the 
two or three convolutions on the outer side of the gyrus unci- 
natus to near the centre of this surface of the lobe, where they 
end in the grey matter of a sort of lobule which I have ventured 
to call the collateral lobule} From the collateral lobule other 
fibres pass to the convolutions at the occipital extremity of the 
lobe, to convolutions on its outer side and to the calcarine end 
of the uncinate gyrus. These convolutions, comprising all those 
of the temporo-sphenoidal lobe except the gyrus uncinatus, the 
inframarginal and parallel gyri, and the continuation of the two 
latter round the apex, receive no fibres whatever from the cms, 
central ganglia or corpus callosum, but the anterior commissure 
spreads into them. 

Beneath these is a beautiful plane of fibres which forms the floor 
of the descending comu of the lateral ventricle, except at the anterior 
end ; it forms the floor also of the ventricle at the entrance to the 
comu, i.e. in the eminentia accessoria, and of the posterior comu ; 
but here fibres of the corpus callosum are mingled with those of the 
plane spoken of. This plane is formed as follows : along the axis 
of the lobe, in the hollow left by the removal of the superficial 
convolutions runs a band of fibres from the apex to the posterior 
extremity ; anteriorly this band contains numerous fibres, but in 
passing backwards they spread out towards the inner border of 
the lobe into a continuous lamina, which rests upon the lining 
membrane of the ventricle and its comua. Some of the fibres 
run in the upper wall of the calcarine fissure to the postero-parietal 
lobule, others form a layer in the lower wall of this fissure, i.e. 
in the calcarine division of the gyrus uncinatus. 

The Qyrua Uncinatus remains as an elevation along the inner side 
of the shallow valley resulting from the dissection described, little 
encroached upon by it ; its superficial fibres, however, must be re- 
moved to display the plane just mentioned. It encloses the comu 
of the ventricle and the hippocampus, and is thus not a solid mass. 
Its fibres can be divided into two layers, a superficial set, the general 
direction of which is from the outer or collateral side anteriorly, 
backwards and inwards to the grey matter on its flat surface ; and a 
deeper set, the fibres of which at the anterior part of the gyms occupy 
its entire width, in passing backwards they converge, and near the 
inner border have a t\*isted arrangement, the inner fibres passing 

I Vide p. 290. 
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beneath the outer to the grey matter of the hippocsmipud and to the 
splenium of the corpus callosum, the outer fibres crossmg over and 
ff^acthing the upper wall of tlie calcarine fiBSure, in wluch they 
[pass to the postero-parietal lobule and to the callosal gyrus. 

The anterior enlarged extremity of the uncinate gyms, sometimes 
called the uucm&te lobule, is connected by bands of fibres with 
various parts ; it is very firmly adherent to the subjacent structures 
And when torn away leaves a patch of exposed grey matter, which 
as been named the internal grey nucleus. This is about in the 
same transverse line with the corpus albicans, a little to the outer 
side of the optic tract. 

By the removal of the uncinate lobule and gyrus, fibres can be seen 
to pass from the apex of the lobe forwards hi the fasciculus uncina- 
tus, backwards and inwards along the roof of the cornu to the 
thalamus, and inwards to the grey nucleus. 

On further Disseciion, which will consist ui tracing the fibres 
from the apex backwards to various parts^ and in removing little 
y little more of the convolutions along the outer edge of the lobe, 
^*nd in a careful investigation of the parts about the calcarine 
fissure, the following appearances will be presented : — 

Along the axis of the lobe a longitudinal ridge with a sHght 
convexity outward.**, prominent posteriorly^ sulisiding anteriorly. 
On its inner side^ from behind forw^ardsj firet the posterior cornu i 
next the outer wall of the ventricle, where the comua enter it ; 
this is formed by fibres curvmg directly backwards into the ridge 
from the thalamus (also from cms and corpus striatum, but more 
deeply), they are crossed transverBely, however, by a thin lamina 
of fibres from the under surface of the splenium, which bend doHH 
from the roof of the ventricle and then curve fon^'ards in the ridge ; 
next the posterior end of the thalamus, which bends fon^^ards round 
the cms, and gives off forwards from a pointed extremity the optic 
tract and laminae of fibres on the outer side of tliis, which run above 
the roof of the cornu to the apex. Anteriorly this longitudinal 
ridge is continuous ^ith the fasciculus uncinatus, and on its inner 
iBlde are the internal grey nucleus, and more anteriorly the anterior 
perforated space between which the anterior commissure dips for- 
wards and inwards in its canaL 

On the outer side of the ridge fibres may be seen to start at the 
edge of the lobe, run inwards to the ridge, and curve forwards in 
it, to leave it again on its outer or inner side, or to pass with it to 
the fasciculus uncinatus. 

A bundle of fibres taken up from the posterior part of the ridge 
would pass mainly to the thalamus ; but some would proceed 
forwards in the ridge, and either turn outwards to some part of 
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the infr&miirguial gyrus or apex, or inwards to the mtemal grey 
nucleus, or behind it titers again go on in the f ascic ulus tinciQa.tne. 

Fibres t&ken from the middle part of the ridge, and traced back- 
wards would mostly curve outwards to Bome part of the outer 
edge of the lobe, but some would go to the tip ; followed forwards, 
they spre^ out into a tliin fan, and pass to the various points 
already indicated. 

By repetition of this process the tempore- sphenoidal lobe will 
be exhausted, with tlie exception of a considerable Lamina of fibres 
from the posterior part of the inframargiBal gyrus, which passes 
backwards and inwards to the end of the fissure of Sylvius, round 
which it curves into the supramarginal gyrus, and another largo 
band from the posterior end of the parallel gyrua, which curves 
upwards and turns forwards in the axis of the parietal lobe clofi© 
behind the fibres which curve upwards from the corpus calloeuin 
to the margin of the longitudinal fissure. 

It should be added that large bands of fibres run obliquely back- 
wards in the parallel gjTus to the bottom of the sulcus of the same 
name, under which they turn to the inframargmal g>Tus* When 
these are removed the deep parallel sulcus is converted into a deep 
narrow^ valley. 

The Fascicultts Uncinatus, in the dissection just described, has 
been seen to receive fibres from the occipital extremity of the 
hemisphere, and from the various convolutions along its outer 
side, occipital, annectent, angular, parallel, and inframarginal ; 
fibres are traceable into it also from the internal grey nucleus, 
these mostly lying beneath thoae from the convolutions, and it is 
probable that a few fibres from the thalamus and splenium find 
their way into it. As it emerges from under the temporo-sphe- 
noidal lobe to cross the entrance to the fissure of Sylvius, it receives 
a considerable contribution from the overhanging apex of this 
lobe, and some from the uncinate lobule. Its general direction 
Is f onwards ; but a superficial set of fibrei^ mainly from the apex 
of the temporo- sphenoidal lobe, passes inwards as well as forwards, 
and spreads out mainly to the edge of the longitudinal fissure, 
passiiig under the olfactory sulcus ; another iamina appears from 
beneath the edge of this, having a still more transverse direction, 
and its fibres go to the rostrum corporis caUosi, and to the callosal 
gyrus, detaching the pointed origin of this convolution from the 
anterior perforated space. The fibres passing directly fomards 
spread out under the orbital convolutions to end in the grey 
matter around the edge of this lobule, some of the more superficial 
turning into one or two of the gyri at its posterior and outer margin. 
Deeper fibres run outwards as weU as fomardsj beneath tjlxe convoln^ 
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tiOES of the island of R€il, to the posterior part of the inferior frontal 
gyrus ; this ia a tract of considerable mze. 

The convolutions of the orbitar ic^tUe being entirely superficial 
to the radiating fibres of the faaciculus iincinatus, must be added 
to thofle on the under surface of the temporo-sphenoidal lobe as 
belonging to the class which have no direct central communications. 

The Otffi Operti. — To this class also must be added, with a 
reserration to be noted presently, the gyri operti of the island. 
The sununit and the anterior convolutions rest upon the part 
of the fasciculus uncinatus which passes to the outer comer of 
the orbitar lobule and the third frontal gyrus, and the fibres 
arising in the grey matter of this portion of the island curve 
forwards across the fissure to the same convolutions ; the 
comer of the orbitar lobule in fact is carried sway entirely by 
the fibres from the fasciculus and island. In the same way 
fibres starting in the remaining convolutions of the island cross 
the fissure and turn up in the supramarginal gyrus, leaving 
the outer surface of the corpus striatum perfectly smooth, and 
converting the Sylvian fissure into a deep wide valley. The 
wall of the corpus striatum thus exposed consists of a lamina of 
fibres, which radiate in all directions from a small patch of grey 
matter laid bare at the middle and highest point of the eminence 
this ganglion forms as seen h^om this aspect ; and it is possible that 
there may he here some sort of rontinuity or connexion between 
the grey matter of the corpus striatum and the overlying part of the 
convolutions of the island. Except at this pointy the convolutions: 
are separated from the corpus striatum by a very distinct plane of 
fibres. 

The gyri operti are thus connected mainly with the supramargina! 
gyrus and its continuation along the anterior \i'all of the fissure. 
Some fibres ^ however, pass from the grey matter of the overhanging 
inframarginal gyrus near the apex into the corresponding part of 
the island » and, about the grey nucleus exposed at the summit oi 
the corpus striatum, deep fibres from the posterior extremity ol 
the hemisphere and from the fasciculus uncinatus aeem to join both 
the nuclu^ and the overlying grey matter of the island. 

The temporo-sphenoidal lobe having been gradually removed, 
and with it a great part of the occipital lobe, a stage of the dissec- 
tion is reached at which the distribution of the fibres of the splenium 
corporis caJloBi and the relations of the crus and central gangMa, 
as seen from the under aspect, may be conveniently described. 

TAe SpUnium Corporis Callosi. — On the inferior surface of the 
posterior extremity of the corpus callosum is seen a transverse 
flattened elevation, which may be compared to the rostrum At 
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the anterior extremity on a smaller scale and adherent to the 
body of the great commissure. It would thus be looked upon as 
a recurved part of the corpus callosum. In the middle line it is 
adherent, but the fibres it sends transversely outwards leave the 
corpus callosum proper, and bend downwards so as to cross the 
floor of the ventricle instead of the roof ; they pass to the hip- 
pocampus major and minor, which they contribute to form, and 
run across the eminentia aceessoria, and along the floor of the 
posterior comu. 

The Hippocampus Minor is formed by the projection into the 
posterior comu of the bottom of the calcarine fissure ; but an 
incision through the bottom of the fissure into the comu would not 
split up the hippocampus, but would leave it attached entire to 
the upper wall of the comu. The fibres from the splenium, 
which contribute to the formation of the hippocampus minor, 
run longitudinally along it immediately beneath the lining mem- 
brane of the ventricle, and, when reached by dissection from without, 
present a delicate lamina in the form of a groove between two 
curved tracts passing backwards to the posterior extremity of the 
hemisphere, the upper from the corpus callosum proper, the lower 
from its recurved process. 

The Hippocampua Major may be briefly described as a curved 
groove or " gutter " (Gratiolet) of fibres, the upper border of which 
is formed by the posterior pillar of the fornix, while the lower 
is concealed by the gyrus uncinatus, the grey matter of which 
folds over it into the groove, and after reaching the bottom bends 
up the other wall for a short distance, forming the phcated " corpus 
fimbriatum " or " ph godronn6." The outer surface of the case 
of fibres is smooth, and for the most part free in the descending 
comu ; it adheres to the inferior wall formed by the plane of fibres 
previously described, but can easily be detached. The course of 
the fibres forming the case or groove is from the lower edge back- 
wards and upwards round the convexity to the upper edge, where 
they pass into the pillar of the fornix, or where the hippocampus 
joins the splenium, into the recurved process. Further details 
are given in the paper itself. 

The fibres crossing the floor of the ventricle curve forward, appar- 
ently towards the apex, but are too few to be followed absolutely 
to their termination. 

From the body of the corpus callosum, at its posterior part, 
the fibres mostly radiate backwards and outwards into the cuneus 
and occipital lobe generally ; but a considerable number on the 
under surface bend from the roof of the ventricle down its outer 
wall across the longitudinal fibres from the thalamus, etc., and 
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curve forwards in the ridge. A considerabJe proportion of these 
has been traced to the internal grey nucleus ; others seem to pass 
forw ard@ to the grey matter near the apex of the tern poro -sphenoidal 
lobe. 

The Crtis and Great Central Ganglia. — The relations of the crus and 
great central gangha may be described aa foUows : — The crus, a£ 
it plmigee into the hemisphere, m encircled on ita inferior aspect 
by the optic tract, it then expands into a large fan of fibres, the 
edges of which are antero-posteriOFj the surfaces obliquely upwards 
and inwards, and downwards and outvpards* The two great ganglia, 
the corpus striatum and thalamus, may be said to sit astride 
the anterior and posterior edge respectively of the fan, each having 
an intra and extra- ventricular part, the corpus striatum being much 
the larger, and situate above, as well as infront of the thalamus. 

When the optic tract is removed, the groove in uhich it rests is 
seen to present Ebres having the same general direction round the 
cms ; they have been called by Gratiolet *' Tanse du pddoncle," 
a term which may be translated by the expression ** the collar of 
the crus/* The most conspicuous part of the collar consists of 
fibres from the thalamus, which curve forward round the crus to 
end in the tuber cinereum, or rvm up in the wall of the third ventricle 
to the velum interpositum, etc. Within this fibres are seen to turn 
forwards from the posterior border of both crust and tegment of 
the crus, to end in the corpus striatum, and anteriorly a considerable 
mass of fibres from the tegmentum curves with a bold sweep round 
the edge of the crust, and passes backwards and outwards into 
this same ganglion. 

The extra- ventricular part of the thalamus is seen in the de» 
floending comu curving round the crus. From its anterior pointed 
extremity it is continued onwards by the optic tract, and it 
sends fibres— (1) Forwards in the collar of the crus. (2) Forw^ardg 
and outwards to the convolutions about the apex in a 
succession of laminae, the deeper fibres passing more outwards 
than the superficial sets, and emerging from under them along, 
the outer edge of the roof of the cornu, (3) From under the fibree- 
which pass forwards, it sends back^^^ards a large mass along the 
outer w^all of the ventricle and posterior cornu to the occipital end 
of the heEuispherc. 

The extra-ventricular corpus striatum has been exposed on 
two sides ; it forms a very large mass, and has a large rounded 
anterior end, while posteriorly it nairows to a tail-Uke extremity* 
The outer aspect forms an elongated eminence, rising out of the 
Sylvian valley liighest at the centre, subsiding towards each end ; 
at the summit is the external grey nucleus, from which radiate fibres- 
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forwards, backwards, and outwards. Those pacing forwards form 
a large bimdle ; they spread out into a fan, and proceed mainly 
to the third frontal convolution ; thoee passing backwards accom- 
pany the fibres from the thalamus t>o the occipital extremitj of 
the hemisphere ; those passing outwards with varying degrees of 
obhquity descend the wall of the ganghon t-o the Sylvian valley; 
but instead of crossing it to the convolutions on the other 
side, as might be expected from the apparent continuity of the 
walls and floor, dip between the fibres of the floor, which are the 
radiating fibres of the crUB iaaujjig from the corpus striatum, and 
passing to convolutions in the frontal lobe* 

A remarkable fact respecting the planes of radiating fibres 
which form the Umiting wall of the corpus striatum on this aspectj 
is, that the fibres all teem to have their origin in the smaJl patck 
of grey matter here called the external grey nucleus, and they cornel 
off clean from the mass of soft grey matter forming the body of thej 
ganglion* 

On the under surface of the corpus striatum, which is flat, are^ 
seen the internal grey nucleus and the anterior perforated space, 
between which the anterior commissure passes outwards and back- 
wards from the ventricle in a distinct canal to emerge on this surface. 
The external grey nucleus also appears in the outer border, and is 
about in the same transverse line as the corpus albicajis and internal 
grey nucleus, from w^hich last it is only separated by a narrow 
band of longitudinal fibres. Here again the planes of fibres, which 
form the limiting wall of the ganglion, end in the grey nuclei, and 
seem to have no communication with the mass of soft grey matter 
they inclose. 

The anterior edge of the fan-like expansion of the crus 
emerges from the large end of the corpus striatum » and, pro- 
perly speaking, divides the intra-ventricular corpus striatum from 
fche extra- ventricuJar division ; the anterior perforated space, being 
on the inner side of the radiating fibres, belongs to the former- 

Before the dissection of the fronto-pariet^l portion of the hemi- 
sphere is described, a brief account is given of the intra-ventricular 
thalamus and corpus etriatum. 

When the taenia semiclrcularis is removed, and the edge of the 
corpus striatum pushed back, large rounded cords of fibres are 
seen radiating outwards in all directions from the thalamus with 
the fibres of the cms, posteriorly slender flat bands of fibres carve 
backwards from the narrowing extremity of the corpus striatum 
to dip down between them (together with fibres apparently belonging 
to the taenia) ; they can be traced through the fan of radiatlj 
fibres to the extra* ventricular corpus striatum. Anteriorly 
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soft grey matter of the corpus striatum fills the spaces between the 
divei^g coid^ ; but no distinct origin of fibres in the maas of grey 
matter is here met with. 

The Frontal and Farietcd Lobes, — The plan of construction of t^e 
fronto-parietal portion of the hemisphere seems to be as follows : — 

The corpus caljoeum divides into two main planes of fibres, one 
of which turns up to the margin of the great longitudinal fisauxe, 
the other passes onwards to the supramarginal gyrus of the fissure 
of Sylvius* The radiating central fibres approach the under surface 
of these at an acute angle, and pa^s obliquely between them 
before the ascending and descending planes have well separated 
from each other, the central aa well as the callosal fibres going 
mainly to the margins of the hemisphere. An angle is thus left along 
the a JOB of the frontal and parietal lobes, which is occupied by a 
vast longitudinal system of fibres, some of which have already been 
mentioned aa entering this part of the hemisphere from the temporo- 
sphenoidal lobe. Large bands turn upwards and then forwards 
from the parallel and angular gyri, that from the parallel gyrus 
running forwards close behind the ascending callosal lamina ; 
other fibres turn forwards from the annectent gyri, and more an- 
teriorly from the postero-parietal lobule ; still further forwards 
some of these fibres coming from behind bend upwards, and end 
in the parietal convolutions ; while others stajt in the same gyri, 
and pass forwards, the principle of construction being apparently 
simple, but the details extremely intricate. 

At the decussation the central and callosal fibres are woven into 
a compact inextricable mass, and the difficulty of following the 
different sets is increased by the fact that the central fibres are 
not transverse in direction like those of the corpus callosum, but 
mostly very obhque baclrw^ards or forwards, aa may best be seen 
by examining the bands radiating under the corpus striatum from 
the thalamus ■ this necessitates corresponding obliquity in the 
fissures through which the central fibres penetrate the corpus 
callosum. A few fibres from the under surface of the corpus 
callosum turn inwards to the centres ; but the statement of Gratiolet 
that all the fibres of this commissure can be traced from the 
central radiations on one side to the convolutions on the other, is 
not confirmed* 

The detailed dissection of the parieto-frontal convolutjons need 
not be given here. It ^ill be sufficient to mention that the postero- 
parietal and supramarginal lobules are connected by numerous 
bands of fibres, that the ascending parietal gyri have central and 
callosal fibres entering their extremities, the middle portion receiving 
comparatively lew ; the fii^t, however, sometimes called the ascend- 
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ing frontal gyrus, seems to have numerous iSbres from the centres 
and corpus callosum along its entire length. The second frontal con- 
volution sends bands of fibres obliquely to the two others, and has 
fewer radiating fibres than they have. When it is removed, fibres 
can be traced transversely across the valley left from the first to the 
third. 

A few additional particulars €bre given respecting the arrangement 
and course of the fibres in the callosal and marginal gyri on the 
internal surface of the hemisphere, and the contrast between the 
thalamus and corpus striatum as to structure and relations is 
pointed out, the thalamus sending large masses of fibres in every 
direction, chiefly with the radiating cms, the corpus striatum consist- 
ing of soft grey matter enclosed in fibrous planes which arise in the 
comparatively small grey nuclei, and have apparently no commun- 
ication with the main body of the gangUon. The thalamus again 
does not seem to receive terminating ascending fibres, while both 
divisions of the cms give off numerous fibres, which are seen to 
end in the corpus striatum. 

The differences in naked-eye appearances indicate differences 
in the relations between cells and fibres in the two ganglia, the 
exact nature of which can be ascertained only by the microscope. 



ON THE CEREBRAL CORVOLUTIONS OF A DEAF AND DUMB 

WOMAH 

Journal of Ajmi^my and Phi^aiolog^^, 1870 

The following are some of the objects sought to be attained by 
a careful study of the convolutiona of the cerebral hemispheres. 

L To ascertain if there is any constant difference between the 
right and left sides of the brain, which may throw any light on 
the apparent difference in function exemplified in the asaociation 
of aphasia, bo calleti, with injury of the left frontal lobe. 

2. To trace the gradual development of the characters wliich 
distinguish brains capable of the highest intelleetual operations. 

From this point of view it will be intereating to examine the 
cerebrum in individuals belonging to the Negro, Mongol, and other 
pure races, so as by comparison of one with another^ and of all 
with the brains of the Bushwomen figured by Gratiolet and Marshall, 
and with the brains of the primates generally, to ascertain how 
far the development has been linear and general or divergent 
and partial 

It will be interesting also to examine the cerebral hemispherea 
of new-born infants and of younfr children at different ages, so 
as to learn how far the subsequent growth is by simple enlarge* 
ment of convolutions present at birth, how far by the interposition 
of new convolutions. A comparison of infantile brains of the 
intellectual classes and of the claase^ subsisting by manual labour 
would be of course necessary to the elucidation of this question. 

3* To endeavour to connect varying degrees of intellectual 
power and peculiarities of mental constitution with peculiarities 
or differences in the arrangement and comple3i:ity of the convolu- 
tione. This would be to construct a scientific phrenology. The 
brains of idiote will be of great use in this part of the investigation. 
It has alM^aya seemed to me a mistake to select for exarai nation 
and representation the cKtremely degenerate brains of the lowest 
idiots ; the most valuable results \iill be obtained from those cases 
just on the^one^or other side of the line of idiocy, or in which some 
mental faculty is abnormally predominant. 

4. Still another object which led me to seek for the brains of 
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daaf and dumb or congeni tally biiiid uidiFidualB will be explained 
by a quotation from a paper by Dr, BaatiaD, " On the MiiacuJar 
SenBe, and on the Physiology of Thinking." " I atart " he sa5 
"witli the presumption that in the higher phenomena of 
which are dependent upon the cerebral hemispheres, certain defijul 
parte of these are always eaJled into activity whenever simila 
mental operations are repeated. ... I also assume that the 
several sense-centres at the base of the brain and in the medulla 
are connected in a perfectly definite way, each with its ovm. set of 
cells in the cortical substance of the hemispheres ; the^ celk, in 
connexion with the seip^eral sense-centres constituting their r^pecti ve 
perceptive centres^ which may exist in regions of the hemispheres 
either distinct from one another, or which may be variously inter- 
blended, in the perceptive centres, the primary impressions made 
upon the organs of sense are converted into * perceptions ' proper : 
that is to say, they receive their intellectual elaboTation« and tlus 
elaboration implje« an intimate cell and fibre commnnjcation 
between each perceptive centre, and every other perceptive centre, 
since one of the principal features of a perceptive act is that it 
tends to associate as it were into one state of consciousness much 
of the knowledge which had been derived at diflferent times 
in different ways concerning any particular object of perception 
An impression of an object, therefore, made upon any single gee 
centre, on reaching the cerebral hemispheres, though it strilce 
first upon the corresponding perceptive centre, immediately radiates 
to other perceptive centrea, there to strike upon functionally 
related cells, all this taking place with such rapidity that the 
several excitations are practically^ simultaneous, so that the cot) 
bined effects arc fused into one single perceptive act*'^ 

Speculations similar to these had, previously to the appearance 
of I>r« Bastian's paper, suggested to me the idea that in the brains 
of the deaf and dumb and of the congenitally bhnd, there might 
be unused areas or tracts of convolutions which might in eonie* 
quence have failed to undergo development eorresponduig to the 
general development and growth of the hemisphere* In this case 
the cerebral convolutions of the deaf and dumb and blind might 
be expected to exhibit more or less constant and definite pecuharities, 
which by examination and comparison of many examples might 
be made out. The deaf and dumb, again , are deprived of the 
faculty of giving expression to their ideas by articulate language ; 
a roost important *' way out " for the products of intellectual 
operations, to adopt a term introduced by I>r. Hughlings Jackson, 
therefore remains unused, and the convolutions which serve aa 
the do^'nward startjng-point of the ideo-motor impulses 
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give rfae to spoken words might he exp6€ted t-o stop short In their 
growth* At any rate since the blind and deaf each apocially ctdti- 
vate perceptive faculties of wliich the others are deprived, and 
since the entire basis of their mental operations must be different, 
a eompariaon of their cerebral hemispheres with each other and 
^ith those of persons possessing both sight and hearing cannot 
fail to be interesting. 

In the brains I may have the opportunity of examining personally, 
I ehaU endeavour to connect any modification in the arrangement 
of the eonvolutions exhibited on the surface, with the concomitant 
modification in the course and connexions of the fibres in the sub- 
Btance passing between the crus and central gangUa and the cortical 
grey matter on the one hand, or between different convolutions 
on the other. I may state tiiat repeated and careful dissections 
have led m© to the conclusion that the fibres radiating from the 
crus and central ganglia are distributed mainly to the two extrem- 
ities of the hemisphere and along the upper and outer edges ^ i.e. 
along the margin of the great longitudinal fissure above, and along 
the third frontal gyrus and the upper edge of the fissure of Sylvius 
below, the fibres of the corpus callosuni passing mainly to the 
same parts though in different proportion. Of the remaining 
convolutions it may be said with certainty that some receive no 
fibres whatever from the crus, central gangUaj or corpus caUosum, 
e.g. those on the internal flat surface of the hemisphere, those 
of the orbital lobule except at the margin, those of the under surface 
of the temporo-sphenoidal lobe, except around the edge, and those 
of the Island of ReiL Thi^e on the convex outer surface of the 
hemisphere receive few as compared with the two margins. The 
mass of white substance is composed of fibres passing from one 
part of the hemispherical surface grey matter to another in large 
commissural systems, and the convolutions indicate, not as Gratlolet 
states, the distribution of the central radiating fibres, but the course 
of the superficial commissural or '^ proper " flbres. 

It at once occurs to the mind that the convolutions in direct 
relation mth the crus and central ganglia wiD constitute the ■ * per- 
ceptive centres " on which impressions travelling upwards first 
impinge, and the downward starting-point of vohtional impulses, 
while those convolutions which are i;vithdra^ii, so to speak, from 
immediate relation with the outer ^orld, will be the seat of the 
more purely intellectual operations ; and it is in effect in the super- 
adding of these gjTi that the difference bet^^cen the higher and lower 
primates, and between man and the primates consists.* 

^ For fuller details see the Procetdinga of the Bo^al Society for July, iSfid 
and Journal of MtnUd Science for April, 1870. 
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The first brain to be described is that of a deaf and dumb woman 
who died from accident in the Middlesex Hospital under the care 
of Mr. C. H. Moore, to whom I am indebted for the opportunity 
of examining it. 

The brain was of the full average size for a woman, weighing 
on its removal from the cranium 45 oz. It presented nothing 
remarkable in its general appearance and conformation. It was 
flattened by its own weight before it came into my possession : 
the convolutions therefore appear in some degree distorted in the 
tracings.^ 

External Aspect of Fronto-parietal and Occipital Lobes. 
Fissures and Sulci, 

1. Fissure of Sylvius, S8, Right. Ascending branch short ; 
interrupted by origin of third frontal gyrus from anterior parietal ; 
horizontal branch comparatively straight, its extremity surrounded 
by a remarkable " angular " convolution. 

Left. Ascending branch longer ; reaches second frontal gyrus, 
having in it a sort of island which is a portion of the third fronted 
partially cut off. Transverse branch extends rather farther back 
than on the right side, a convolution curves round its termination, 
but superiorly expands into a supramarginal lobule. 

2. Sulcus of Rolando, BR. Right extends at about the usual 
slope from near the fissure of Sylvius to near the median fissure. 
Left has its lower end nearer the Sylvian fissure, but its upper not 
so close to the edge of the hemisphere. 

3. Intra-parietal sulcus, IP, Right does not reach the fissure 
of Sylvius below, is intercepted by the angular convolution men- 
tioned; above extends to near the edge of the hemisphere. Left 

^ The tracings were made by the following method, practised with great 
success by Dr. Sibson, from whom I leamt it, in figuring the fibres of the 
heart. A sheet of glass is placed over the brain as close to it as possible ; 
the fissures and sulci cure tretced upon the glass in Indian ink or some other 
pigment by means of a camel-hair pencil, the eye being carefully maintained 
perpendicularly over the point to be represented. If this precaution is not 
taken, and especially if the glass is not equidistant from every part of the 
object or is at some little distance above it, the result may be very erroneous. 
The tracing is then transcribed on thin paper placed over the glass and held 
up to the light, and is afterwards carefully compared with the brain so 
as to eliminate accidental and unimportant markings and to give due relative 
importance to the different fissures and sulci. Of course tlio convolutions 
appear wider than they woiild in a shaded drawing, but a degree of relative 
accuracy is obtained which will permit of comparisons being made between 
different brains euid between different parts of the same brain. Both hemi- 
spheres are figured and described, the association of aphasia so called with 
disease of the left frontckl lobe having given a new motive for comparing 
the two halves of the brain. 
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bends forwards at its lower end into the second aso ending parietal 
gyrus, do€s not reach the median fissure. 

4. Eitternal parieto-oc!cipital fissuref PO, Right wide and 
extending nearly to the parallel sulcus, cutting off the occipital 
from the parietal lobe. Small annactent gyri are however concealed 
within it. 

Left very short, being at once intercepted by the first annectent 
convolution, but close to its termination begins a deep sulcus, PO, 
which runs down to the parallel sulcus and separates the parietal 
and occipital lobes. This sulcus is crossed midway by another, the 
t\ro forming a cruciform marking, which at once arrested the atten- 
tion. 

CkjNVOLUTlONS, 

1, Frontal 1, I ,2, 2; 3,3. Right. First and second large, and 
h has two origins from the first parietal ; the first is single but 

wide, the second is double. Third springs from first parietal, and 
mak^ two bends upon itself before turning forward along the lower 
edge of the lobe. 

Left, First and second have each a single origin from the 
anterior ascending parietal with a small intercalated portion of 
gyrus between them. The first Is single throughout and rather 
amaU ; the second becomes double in passing forwards and is 
rather large. The third does not spring from the ascending parietal. 
A part is nearly cut oflf from its posterior extremity, and forms a 
small island seen in the ascending branch of the fissure of Sylvius. 
Including this it is smaller than the right third gyrus. 

2, Parietal. The ascending parietal convolutions , one #, in 
front of, and the other 5* behind the sulcus of Rolando » present no 
features eaUing for remark. Round the end of the fissure of Sylvius 
on both sides is a curved convolution, and extending from the lower 
end of the second parietal to the inframarginal convolution of the 
fissure in the temporo-sphenoidal lobe ; this takes the place of the 
supramarginal lobule^ and apparently also of the angular g^'rus or 
** pli courbe*" The postero- parietal lobuje, p^, has no obvious 
peculiarity. 

3, Occipital, The convolutions of the occipital lobe seemed to 
be simpler than usual ; the annectent or bridging gyri deficient* 

Temporo-sphenoidal Lobe, 

Fissures and Stdci, 

1* Calcarine fissure, Cc. Right anteriorly extends nearly across 

the gyrus uncinatus ; posteriorly is curved and passes out on 

extremity of occipital lobe, and appears on the under surface at 
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the tip. A bifurcation rum upwards. Left, does not cut across 
the uncjimte gyrm ; has a straight couria, and at the top of the 
occipital lobe curves to the inferior aspect. 

2. Collateral aulcua^ CL Right interrupted anteriorly, bifureatea 
posteriorly, the outer branch apparently being the continuation 
of the sulcus, and falling into a curved transverse sulcus near the 
eartremity of the lobe. Left not interrupted anteriorly ; its bifur- 
cation encloses a larger gyrus, and its inner branch continues back- 
wards nearly parallel with the caJcarine fissure. 

3* A lateral sulcus, L (not named) is deep and uninterrupted 
on the right side, much broken up on the left* 

4- Parallel sulcus, P, Right uninterrupted ; haa a simple 
termination posteriorly, but the sulcus surrounding the curved 
g3rru3 round the end of the fissure of Sylvius falls into it. Left 
interrupted anteriorly ; posteriorly runs into the large cruciform 
sulcus mentioned. 

Gyri< The only point calling for remark is the small size of the 
collateral lobule CL on the left side. (This lobule m situate nearly 
over the situation of the eminentia coUateraUs between the collateraJ 
and lateral sulci, and has been named because in it fibres end whic] 
come from the two extremities of the lobe and from the eonvolutio 
on each side. The sulci bounding it dip under it so that mih a wide 
surface it has a slender deep attachment,) 

Island of ReU* Convolutions arranged in three pairs as usual, 
apparently somewhat smaller and more simple than usual. No 
difference noted between the two sides. 

The convolutions of the orbital lobule present no peculiarity^ 
they are rather more simple on the left side which, according to mv 
observation, seems to be the rule. 

The CaJlosal (Ool,) and Marginal {ifar,)Gyri on the internal flat 
surface, the Quadrilateral Lobule (Q) andCuneus, {Cu} do not require 
description, but attention may be called to an arrangement of the 
commencing eallosal and marginal gyri of the two sides which is 
met with in all brains. At this part, i.e. in the median fissure beloW;^ 
the rostrum of the corpus callosum, the falx is not interposed betweed^H 
the two hemispheres, and they not only he in contact with each other 
but axe adherent, and the convolutions of one fit into the sulci of 
the other* In the tracing it will be seen that the marginal gyrus 
of the left hemisphere is subdivided into three narrow folds by two 
sulci (the upper of which is deep, the lower shallow). The central 
fold was very prominent, and occupied the groove formed by the 
sulcus which runs along the corresponding ^rrus of the right side ; 
above and below it were grooves. Into which fitted prominences 
on the left hemisphere ; and so m to the eallosal gyrus. 
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Summing up the points in which pBculiaritieB have been noted 
in this brain* they are the comparatively sioall size and aimple 
character of the left third frontal gyrus ; a deficiency of annectent 
convolutions, so that the occipital lobe ia almost completely separ- 
ated from the parieta] ; a deficiency in the supramarginal lobule, 
which allows the angular gyrus usually displaced backwards to 
surround the end of the fissure of Sylvius ; a degree of simplicity of 
the occipital lobe generally and a narrow collateral lobule in the 
temporO'Sphenoidal lobe, (In the tracings of the brain the left 
superior temporo-sphenoidal convolution is smaller than the righL) 
These raay all be merely features of general inferiority common to 
many brains, or perhaps some of them raay be specially associated 
with deaf- mutism. This can be ascertained only by the examina- 
tion of numerous cases. The small size of the third frontal gyrus 
on the left side of course challenges attention, but while signalizing 
the fact, I attach no importance whatever to it unless it is corro- 
borated by other observations. The absence of annectent gyri and 
the almost complete severance of the occipital lobe from the parietal 
by the external pari eto- occipital fissure on the one side, and by 
the sulcus prolonged upwards from the parallel sulcus on the other, 
are certainly remarkable but not altogether peculiar. I am inclined 
to look upon this condition as in some degree a feminine character- 
istic. The comparative symmetry and simpficity of the convolu- 
tion round the end of the fissure of Sylvius constitute another feature 
worthy of note. The small size of the collateral lobule would prob- 
ably have escaped attention had it not been attended with a remark- 
able simplicity in the arrangement of fibres. The one point which 
seems to have a certain importance is, that the degree of convolu- 
tional development does not seem to be equal at the two ends of 
the hemisphere ; while the frontal gyri are elaborate and bridge 
over the ascending branch of the Sylvian fissure, so as to connect 
the frontal and parietal lobes ; the convolutions about the parieto- 
occipital fissure and the posterior end of the Sylvian fissure are com- 
paratively simple and permit of an unusual breach of continuity 
between the parietal and occipital lobes. 



A LBGTURB ON THE THEORY OF CONSTRUCTION OF THE 
NERVOUS SYSTEM 

Delivered at the West Riding Asylum, Wakefield 
British Medical Journal, 1876 

Thb word theory is not altogether free from objection, as here 
employed ; but, as the facts of structure have to be interpreted 
by experiment, the conclusions reached, however definite and 
certain they may ultimately become, can scarcely be other than a 
theory. 

The Spinal Cord, — We must begin as usual with the spinal 
cord, which is not only the instrument of the brain and the medium 
of communication between it and the outer world, but offers, in its 
plan of construction, a key to the more complex structure of the 
higher centres. The spinal cord, as is well known, is at the same 
time an independent centre for reflex action, and the channel by 
which sensory impressions are transmitted upwards from the sur- 
face to the brain, and motor impulses downwards from the brain 
to the muscles. In the anterior grey cornua are seen large irre- 
gular multipolar cells, in the branching processes of which all 
the fibres of the anterior or motor nerve-roots find their origin. 
The groups of cells here found are, therefore, called the motor 
nerve-nuclei ; only in the cord the individual nuclei are not sepa- 
rate and distinct, but joined into a continuous column extending 
the whole length of the cord — the anterior grey column. 

In the posterior grey cornua, again, are found cells smaller and 
different in shape, in which some at least, and probably all, the fibres 
of the posterior or sensory nerve-roots end. These groups of cells 
constitute the sensory nerve-nuclei. It is impossible to demonstrate 
the complete termination of the posterior nerve-roots in the cells of 
the posterior grey columns, because many fibres turn upwards, 
and some downwards, before they enter the grey matter ; but all 
the sets of fibres have by different observers been followed to cells ; 
and when the nerve-nuclei are no longer fused together, but distinct, 
as in the medulla oblongata, we see the entire nerve-roots go straight 
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to them. Phyaiological reasons for the conclusion will also be 
given. 

The mechanism for Bimple reflex action, then, vnll consist of a 
Bensory nerve- nucleus in the posterior grey column, with its 
afferent nerve-root ; a motor nerve-nucleug in the anterior grey 
column, with its nerve-fibres pagaing to muscleB ; and fibres of 
ceU-proceeseB connecting the two. Now, the first proposition 
respecting them is as f olloii^ : — 

PBOPOsmoN I* The same mU a fid fibre apparatus which serves 
for refifCX action serves also for the transmission upwards of sensorif 
impressions, and downwards of vQlufhtary motor impulses. We 
have not, in fact, in each posterior nerve-root, one set of fibre* 
ending in cells in the cord for reflex action, and another which passes 
up to the cerebrum convening sensation ; and, again, in each 
anterior nerve-root, on© set of fibres arising in the anterior nerve- 
nucleus for reflex impulses, and another set continuous with 
fibres in the cord which have come down from the brain to conduct 
volitional movements ; but the very same fibres and cells in the 
posterior nerve-roots and nuclei receive impressions which, trans- 
mitted forwards to motor nerve-nnclei, give rise to reflex action, 
and upwards to the brain, give rise to sensation. The same cells 
also in the motor nerve-nuclei are called into action at one time 
by posterior nerve-nuclei in the cord, when the movements are 
refiez j at another, by the centres in the brain, when they are 
ToUtionaL The double or multiple relation of groups of nerve- 
cells here indicated is a fact of great importance, and prevails 
throughout the nervous system. 

It has long been recognized that movements require what has 
been called a guiding sensation. The structural aspect of this fact 
is presented by a comparison between the anterior and posterior 
nerve-roots and nuclei. The anterior or motor nerve-cells are 
large, and have numerous processes, which branch frequently in 
ail directions. The cells of the posterior or sensory nerve-nuclei 
are more numerous, smaller, and have fewer processes, thus per- 
mitting more definite grouping and combination. The larger 
iixe of the posterior nerve-root, and the fact tiiat some of it-s fibres 
pass upwards and others downwards, suggest the same conclusion ; 
namely, that definite arrangements of receptive or sensory nerve- 
cells exist, which govern or direct the motor manifestations. The 
predominance of the sensory side of the nervous apparatus over 
the motor 18 worthy to bo borne in mind* 

The channel of voluntary motor impulses in the cord is found 
by experiment to run in the ant«ro-lateral white column, and the 
decussation of the entire motor tracts of the cord proper takes 
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place in the medulla oblongata. The sensory channel in the eo 
lies within the gi^y matter ; and the decussation takes place, not 
at one spot for the entire cord, but for each sensory nerve-nucle 
separately just above the nucleus. 

The second proposition respecting the spinal cord is thji 
following : — 

Peoposition II, The spinal cord is aipabk of co-ordi7iating 
of combining for orderly, purposive^ or adapted action — all movemem 
guided by cuktncous imjiressions. The word co-ordination has bi 
a kind of bugbear* From expressing a simple fact of observation 
it has come to mean or imply with many some special power or 
property analogous to volition or involving intelligence. It may 
be well, tiierefore, to explain that m-ordinalion simply mmns the 
connecting togtUicr by fibres or ceU-proccsses of cdls^ or nerve-nuckh 
or ganglia, as the oaat may be, for co-operation in action. It should 
be added, however, that the connexion involved in co-ordination 
is pecuharly intimate, and, once established, functional co-operation 
appears to be obligatory. 

There are three chief modes of co-ordination exemplified in the 
human spinal cord : (1) That by which the balancing of the body in 
the erect position and in the act of walking is effected ; (2) The 
bilateral association of the nerve-nuclei of muscles bilaterally 
associated in their action ; (3) The crossed aasociation of the an- 
terior extremity of one side with the posterior extremity of the othi 
side, and of different segments of the trunk. 

In man, the chief spinal co-ordination is that concemed in th( 
maintenance of the erect position and in the movements of walking 
The balance of the body on the narrow base afforded by the feet 
is kept for us automatically by the i^inal cord. We see how mueh 
better this is done than by our own conscious effort if we attempt 
to walk a plank throwTi across an abyss. Under these circuniBt«mces, 
we cannot trust the cord, but must try ourselves, by the aid of 
vision and strict attention to our stepa^ to steer a right course and 
maintain a just poise. The result needs no description. Safety 
is endangered by the effort to secure itj and we go tottering and 
hesitating along the plank, which we should walk without the least 
difficulty were it lying on the ground* In this unconscious balancing 
action, almost all the muscles of the lower limbs and trunk take 
part. We tend towards one side or the other ; a little extra pressure 
is made on the corresponding part of the feet ; the impression 
travels up to the cord, and at once calls into action the muscles, 
which will correct the departure from the upright position. This 
involves the co-operation of many superimposed nerve -tiuclei 
almost along the entire length of the oord» and such co-operatii 
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implies connexion by fibres or e ell < processes. The pathology 
of locomotor ataxy has, moreover, shown us that the fibres which 
effect the required co-ordination txm in the posterior white columns ; 
and they pass, no doubt, in loops^ some short, some longer, from 
one segment of the cord to another. 




1 illuttratefl 8pinal Co-ordination. PR to PR' ia a aeries of posterior 
nerve*root'iiucleit with looped co-ordinating fibroe (CC} of posterior 
€oluiiiiiB, AB to AR^, motor nerve-niK'lei. S, sensoiy ; M, mot^ir 
channel. In locomotor atajcy, the fibres {CC) boing fttrophied, the 
co-operation of different segments is prevented. 

The spinal cord of the frog is generally spoken of aa affording the 
most remarkable instance of co-ordinated or purposive reflex action. 
As 18 well known, a decapitated frog, when it has recovered from 
the shock of the operation, aits in a natural attitude ; turns over 
when placed on its back ; puahes away with both hind legs a straw 
used to irritate the cloacat and leaps if tlie irritation be persiBtent ; 
wipes off w^ith the corresponding hind leg acetic acid applied to 
the side of the body, and, tliis leg being amputated, employs the 
other for the purpose. It has been considered that the co-ordination 
here seen is higher in degree than, if not different in kind from, any 
effected by the human spinal cord ; and that, in fact, functions 
are delegated to the spinal cord in the frog which are exercised 
by the brain or sensori-motor gangha in man. I do not accept 
this view* These movements in the frog are simply responses to 
cutaneous impressions, and far less complex and deUoate than those 
which balance the human body. It would be much e^er to 
construct an automaton frog performing these actions than an 
automatically self-balancing human figure. In my opinion, 
the mechanism for any movements effected through the spinal 
syatem of the frog exists potentially In the spinal cord of man ; 
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but it IB superseded by co-ordinationfl of higher centres, and is 
never called into operation ; and I repudiate the idea, with all 
the conclusions based upon it, that there is anything higher in 
degree or dilFerent in kind in the endowments of the spinal cord 
of the lower animals. 

The phenomena of locomotor atamy are too well known to require 
description ; and the loss of the power of standing erect, or of 
walking laith the eyes shut, is at once understood by reference 
to the damage of the automatic apparatus. But there are other 
features of this condition besides the mere loss of balancing powder 
which require explanation, Why are the legs jerked out so extra- 
vagantly and irregularly in walking I There is loss of controli 
it is said. But this is no answer ; it is merely stating the fact in 
other words. We shall understand it by referring to the mechan- 
iam of the cord, as described in the first proposition. The motor 
impulses for the successive stages in the act of walking oome 
down the antero -lateral columns to the nerve-nuclei of the lumbar 
enlargement. Normally, they would he distributed along many 
segments of the cord by the co-ordinating fibres in the posterior 
white columns j but, this dispersion of energy being prevented 
by damage of the tracts along which it would have traveUed, the 
energy is concentrated on the nerve*nuclel of the lowei^ Uml 
and provokes inordinate action in them. 

The precise converse of this sometimes occurs. For example^ 
in a case under my care, there was great loss of sensation in the 
lower extremities, so much so that the patient, when admitted 
into the hospiUK had large bliBters on the soles of both feet, pro- 
duced by a hot bottle which be had not felt. The muscles were 
weU nourished, exceedingly powerful, and well under command 
while lying in bed ; but the man walked with diiBculty. He stood 
and walked, however, equally well ^with the eyes shut or open 
(a proof, by the way, were any now needed, that ataxy is not due 
to loss of sensation). When on his feet and attempting to walk, 
the muscles of the calves and thighs were found to become as hard 
as iron, and it was this contraction which impeded locomotion \ 
but the most striking fact \i^as that, if made to stand barefoot^ 
the refiex action in the lower limbs was so violeut as to throw him 
off his feet, and walking w^as absolutely out of the question. After 
putting on thick stockings and boots, he would stand and walk 
fairly well. Here, of course, the voluntary movements were 
interfered with by. excessive reflex action, especially when this was 
intensified by contact of the naked feet with the ground ; and the 
explanation is simple. The upward channel of sensation in the 
cord being damaged, impressions reaching tlie posterior nerv«- 
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aiiolei, which normally are divided between the anterior nerve- 
nuclei, where they excite reflex movements, and this sensory tract, 
were here concentrated on the former, with the result described. 
(See Diagram L) 

I know no other explanation capable of being expressed in terms 
of cells and fibres, except that afforded by the mechanism I have 
described, which can be applied to the phenomena of ataxy and of 
the case just mentioned, or to the facts of inhibition, or to the 
exaggeration of reflex action after section of the cord. 

Bilakral Association of Nerve. Nticki. — The second mode or kind 
of co-ordination effected by structural arrangements in the spinal 
cord, or its prolongation upwards as the medulla oblongata and 
pons, is that knowTi as the bilateral association of nerve-nuclei, 
I should have been glad, had time permitted, to discuss this fully. 
I enunciated the hypothesis some years ago (British aad^ Foreign 
Mtdico^Chirurgical McvieWj April, 1866). it has been of service 
in the elucidation of the phyBiology of the nervous system » and 
has not yet come to the end of its appHcations. 

To explain it, 1 must refer to the facts of the ordinary form of 
hemiplegia caused by damage of the corpus striatum- In a severe 
case, it is observed that, while the paralysis of the arm and leg is 
complete, there is only partial paralysis in the face and tongue ; siud 
in the ocular muscles, the muscles of the neck, back, and abdomen, no 
paralysis at all can be detected. The conclusion was, tliat the corpus 
striatum could not be the motor ganglion for the entire opposite half 
of the body^ but only for the limbs ; and eudless confusion arose there- 
from. 

But it will be seen that another interpret-ation is possible* 
When the paralysed parts in hemiplegia are compared with those 
not paralysed, it is found that the paralysis is complete in those 
muscles which are entirely independent of any muscles in the other 
half of the body, as is tlie case in the Hmbs. Paralysis is entirely 
absent, on the other hand, in muscles which never act, and cannot 
be made to act, without the corresponding (or some other) muscles 
of the opposite side. We cannot, for instance, look \iith one eye 
in one direction and the other in another, or hold one still while 
the other is carried round the field of vision. Now, when mustde^ 
thus constantly act together, and are incapable of acting inde- 
pendently, it is a physiological necessity that their nerve-nuclei 
in the two halves of the cord sliould be associated by commissural 
flbree, so as to become, to all intents and purposes, one nucleus. 
But this common nucleus wUl be in communication with both corpora 
striata ; and, when one corpus striatum is damaged, it can still 
receive impulses from the other, so that no paralysis is produced. 
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This will, perhaps, be better understood by reference to a simple 
diagram (Diagram 2). The chains of cells b b' represent the nerve- 
nuclei of the right and left brachial plexuses, not connected together 
by commissural fibres ; b s and b^ s^ the motor channels from the 
corpora striata, decussating in the medulla ; o and o^ represent 
the oculo-motor nuclei in close apposition, and intimately connected 
by fibres ; o s and o' s", the motor channels from the corpora striata, 
decussating at once, as is the case above the common decussation of 
the anterior pyramids. If, now, the corpus striatum s , be destroyed, 
the brachial nucleus b is cut off from all volitional impulses, and 
is paralysed ; but the oculo-motor nucleus o, though it receives 
no impulse from s, is reached by impulses from s^ through the fibres 
o^ o which join it with o^ and consequently exhibits no paralysis. 




Fig. 2. 



It has been put forward, as an explanation of the immunity from 
paralysis in hemiplegia of the muscles wliich escape, that their 
action is automatic. If this were true, it would afford none but a 
verbal explanation ; but it is not true. No actions can be less 
automatic than the rotation of the head and the movements of the 
eyes. 

It will be found that throughout the body the paralysis is propor- 
tionate to the independence of the muscles of the two halves. In 
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the face and tongue, where, as ab^ady Btatedi the paralysie m 

partial, the movements are habitually eymmetrical, and inde- 
pendent movements, though possible, are extremely rare and 
exoeptlonah A minute analysis of this partial paralysis would 
further illustrate the general l&Wj were there time for it, I will 
only mention the fact that, while a hemiplegic man can close both 
eyes together^ he cannot, however accompUshed in the trick 
previously, wink the eye of the paralysed side alone. 

I should have been glad, again, to dwell on some of the interesting 
explanations afforded by the association of nerve-nuclei. One of 
these is of the lateral or conjugate deviation of tiie eyes and head 
observed in some cases of hemiplegia, which is usually set down 
as a phenomenon of irritation* The face and eyes are persisteDtly 
turned away from the paralysed side, and cannot be directed 
towards the sound side, or brought beyond the median line. (The 
patient has been humorously said to be trying to look at liis lesion.) 
Tlie deviation is only temporary as a rule, and is due to difficulty 
in the establishment of the communication between the associated 
nuclei in a reverse direction. Sometimes, in disease of the pons, 
lateral deviation of the eyes is persistent. 

The association of nerve-nuclei, again, affords the only explana- 
tion of the origin of the spinal division of the spinal accessory nerve 
so low down the cervical cord. The sterno- mastoid muscle which 
it supplies co-operates with the opposite inferior oblique and other 
muscles of the neck in the rotation of the head ; and by the filaments 
arising from successive segments of the cord the necessary association 
of the spinal accessary nucleus with the various nuclei \nth which 
it acts is accomplished. 

A fact in connexion with the association of nerve-nuclei, which 
may be said to have established the hypothesis, is that, in hemi- 
chorea and other forms of unilateral convulsive affections, the 
commissural connexion of the nerve -nuclei, which prevents the 
paralysis of bilaterally associated muscles in hemiplegia, permits 
of their being reached by the irregular impulses issuing from the 
affected corpus striatum ; so that hemichorea becomea bilateral 
exactly at those parts where m hemiplegia there id tw 'paralyaia. 
Referring again to tlie Diagram 2, if s, instead of being destroyed, 
be discharging irregular impulses, they will reach b, but not b' ; 
n'hile they will reacli o' through the associated nucleus o* I was 
on the look out for this coroUa^ from the moment of my enuncia> 
tion of the proposition, but was anticipated in the publication of 
obsen^ations by Dr. Huglilings Jackson, to whose enthusiastic adop- 
tion of this hypothesis of the association of nerve-nuclei it is, indeed, 
greatly indebted for acceptance. We may legitimately push our 
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inferences further, and say that the correspondence between hemi- 
chorea and hemiplegia throws light on the pathology of chorea, 
and affords a strong presumption that chorea is due to an affection 
of the corpora striata ; and other evidence in the same direction 
is that, in hemiplegia with spasmodic rigidity, the contraction 
of the paralysed muscles ceases during sleep, as do the movements 
of chorea, the limbs becoming flaccid, and falling into natural 
attitudes. 

The third form of spinal co-ordination I have mentioned : the 
crossed association of the anterior extremity of one side with the 
posterior extremity of the other. This is more prominent in 
some of the lower animals than in man ; but we see it illustrated 
in tiie swinging of the arms in walking, or especially in running. 
A crossed association between muscles at different heights of the 
two halves of the body prevails more or less, however, along the 
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entire trunk ; and I am inclined to think that this is what is re- 
presented by the decussation seen in the anterior white commissure 
of the cord, in which fibres from the anterior white column close 
to the fissure cross over to the opposite anterior grey comu. 

I refer to this crossed association, however, chiefly to show how 
confusion is introduced into the study of nervous physiology by the 
conflicting results of experiments. In the dog, which trots, the 
association of action is between one fore-leg and the opposite hind-leg ; 
in the rabbit, which leaps, and never trots, the association is between 
the two fore-legs and the two hind-legs ; and these associations are 
represented by commissural fibres, as seen in the two diagrams 
(3 and 4), in which b and l represent the brachial and lumbar nuclei. 
An experimenter on dogs obtains certain results ; an experimenter 
on rabbits obtains results which differ, and at once considers himself 
authorized to contradict his predecessor, forgetting that the different 
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mode of locomotioG in the two ^mala implies a, totally diffefent 
mechaniBm in the spinal cord. 

The cro&aed association of the anterior and posterior extremities, 
and of different eegnicnts of the body, explains why an injury 
which in man would catiso hemiplegia, in doga usually gives rise 
to the moumment de manige, the dog usually going round and 
round, as if running after his tail. Prevost of Geneva has shown 
that the conjugate deviation of the head and eyes in man is exactly 
analogous to the mouvement de jjianige ; and it is int^iresting to 
note that the muscles concerned in this conjugate deviation have 
an oblique rather than direct association vnth each other ; the 
external rectus of one eye supplied by the sixth nerve with the inter- 
nal rectus BUppUed by the third of the other, and, as has been 
already mentioned, the sterno -mastoid of one side with the inferior 
oblique axo-atloid of the other. 

The fibres, again, effecting the association under coDsideration 
are, no doubt, those which throw the hind leg into action in general 
convulsions, in spite of its paralysis from section of the correspond- 
ing half of the cord : a phenomenon which led Brown-S6quard 
to conclude that a special tract of fibres exists in the cord for 
convulsive purposes * 

Thi8 brings up the question of multiple conducting channels in 
the cord, to which no reference has yet been made. It has been 
considered that a separate and distinct channel was necessary for 
every kind of sensibility and each form of motor activity ; for 
tactile sensibility, for pain, for sensations of heat and cold, for 
tickling, for the muscular sense. Altogether, I think, eleven 
different cliannels are said to be required, but I do not believe a 
word of all this. If, in a telegraphic wire, two messages can be 
transmitt'cd at the same time, it w^ould be strange if impressions ao 
different from each other as those enumerated could not be dis- 
criniinated by differences in the molecular movement excited in 
the nerve-fibres and cells. We are all a little like the profane 
Yankee who acknowledged that man was a smart piece of work, 
but thought that, if he had been present at the making of him, 
he could have suggested '' a wrinkle or two*" A distinguished 
medical authority w^ould make him without tonsils, and a 
great anatomist thinks the vermiform appendix a useless source 
of danger. I will not in like manner impute clumsinesB to Nature 
in requiring a different tract and apparatus for each modifi- 
cation of sensation ; I think it is the interpretation which is 
clumsy. 

While, however, we need not pennit ourselves to be perplexed by 
the complications introduced into the spinal mechanism by the 
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hypothesis of multiple channels for the various sensations, there 
a complication which should not be lost sight of* The spinal cord 
m a nerve-centre for the Bympathetio aa weU m for the cerebro- 
spinal system. The chain of ganglia along the bodies of the vertebrae 
does not constitute the spinal cord of the sympathetic system 
In the early stage of development, the rudimentary cord givi 
off its nerves to the two primary layers of the embryo^ aeroud and 
mucous alike ; but, the serous layer evolving the great mass of thi 
body; while the mucous forms only the viscera, tiie ner\^es of th< 
latter remain small in proportion, and are represented by the 
inconspicuous tracts which form the roots of the sympathetlo 
issuing with the spinal nerves from each intervertebral foramen. 
The reactions between the sympathetic and spinal systems, which 
are numerous and important, are represented by a mechanism o£ 
cells and fibres in the cord, blending with that I have just crudely 
sketched ; but of this we know^ little. 

The Medulla and Po7is,—We come now^ to the medulla oblongata 
and pons Varolii, which are important as the seats of nerve-nuclei 
concerned in circulation, respiration, and other great functions, 
and, again, as the Unk between the cerebellum and spinal cord. 
As a part of the spinal system, the medulla is a prolongation up- 
wards of the cord. Ite nerve- nuclei are large, and distinct on© 
from another, as befits the importance and special character of 
their uses ; but they are not otherwise essentially different from the 
nerve-nuclei in the cord» There is a change in the relative position 
of the grey and white matter, and a rearrangement of fibrea 
in the latter. The grey matter, from oceupjing the axis of the 
cord, gradually approaches the posterior aspect^ and is spread out 
on this surface, forming the floor of the fourth ventricle ; the central 
canal being laid open at the point of the calamus scriptorius. 
As the central canal, in successive sections from below upwards, 
approaches nearer and nearer to the posterior surface, the posterior 
grey comua containing the sensory nerve-nuclei are gradually 
displaced outwards, while the anterior comua are clubbed together 
at the median line ; so that, in the floor of the fourth ventricle, the 
motor nuclei are all near the median raph^, the sensory nuclei near 
the margins. 

Of the rearrangement of the fibres it is unnecessary to speak, 
except perhaps to refer to the decussation of the motor tracts 
in the anterior pyramids, and this chiefly in order to mention a 
curious instance of the w^ay in which preconceived opinion can 
override observation* Under the idea that, because the motor nuclei 
of the hypoglossal and facial nerves are above the decussation 
of the pyramids, there is no crossing of the fibres connecting them 
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with the bmin, medical men frequently atate — and it wae tiU recently 
BO py t down in some book&— that in hemiplegia the paralysifl of the 
face and tongue is on the side opposite to the paralysis of the hmbs, 
whereas, of course, the contrary is the fact. In the medulla and 
pons, the communications between the different motor nerve-nuclei 
and the corpus striatum cross over separately^ like the seasory 
channels everywhere. 

The Cerebellum.— ^The functions of the cerebellum, as I understand 
them, I can only enunciate and briefly illustrate, without attempt* 
ing to explain the grounds of my opinion, or meet the objections 
which might be made. 

The cerebeUum co-ordiiiaks movement guided 6y vision^ or com- 
bines the geno'al movements of t^ie body reftdered fhecessar^ by special 
adions ordered by voUHon. For instance, to lUuatrate the latter 
function, I wish to strike a blow, I am conscious only of the 
desire to hit the object and to hit it hard ; this is the only action 
realized in consciousness. But, in order to carry out the intentioni 
not only must the fist be clenched and the arm shot out, but the 
feet must be firmly planted, the legs made rigid, the body thrown 
forward, the chest ^ed ; and this is what is done for me by the 
cerebellum. 

We can see that there is no such relation between visual impres- 
i Bions and muscular actions as between these and tactile impression s, 
and any mechanism such as that for reflex response to the latter 
is impossible aa regards vision. Visual impressions are of a different 
order j^om tactual impressions (as a cube from a square ? ), compound 
or complex ; and, as guides to movements, or to be realised in ac- 
tions, require analysis, so to speak, by the intervention of a ganglion. 
How the cerebellum is acted upon by the cerebrum or sensori- 
motor ganglia, and in turn acts upon the cord, we do not yet know. 
We see its inferior crura, which connect it with the cord, resolving 
themselves into arcuate fibres, which cross to the opposite side of 
the medulla, and come into relation with the ohvary bodies, and 
apparently also other grey matter. The middle crura in the pona 
also cross the median line, and end in ner\^e-cells here present ■ 
these crura probably serving to bring the cerebellum into relation 
with the nerve-nuclei of the medulla and pons. The superior crura 
pass to the *' red nucleus," a large gangUon resembling the olive in 
{Structure, situate in the tegmentum of the eras cerebri ; and to the 
&ns0ri*motor ganglia. 

The Crura Cerebri. — We come now to the crura cerebri ; and 
tlie first thing to be noted is the enormous accession of fibres in 
the pons between the passage of the medulla under the bridge below 
and the emergence of the crura above, Many of the^ will be the 
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ohannelB of impreBsions and impulsea between the nerre-nuelei 

along the floor of the fourth ventricle and the sensory and motor 
ganglia of the brain ; poaaibly some may arise in the cella in which 
the fibres of the crura cerebelli end. However thiB may be, it is 
evident that there are masses of fibres in the crus which have nQl| 
come up from the cordj and which do not, consequently, belong 
to the motor or sensory channel of the cord. 

In the crus, the sensory and motor tracts are for a time separate 
and distinct* and form the tegmentum and crvsta respectively, the 
locus niger Ijring between them. The crusta is inferior and super- 
ficial, and is seen at the base of tlic brain ; the tegmentum lies 
upon it ; but^ whOo the motor tracts (crustae) diverge, leaving 
between them the interpeduncular space, the sensory tracts (teg- 
menta) remain in appoaition up to the third ventricle. Passing 
upwards towards the brain, the fibres of both crusta and tegmentum 
spread out fan- fashion, and, in doing so, change their relative posi- 
tion. The tegmentum* from resting upon the crusta, gets to ita 
inner side ; and the double fan formed by the two has its edges 
forwards and backwards- Its inner aurface, formed by the teg- 
mentum, is convex, looking inwards and upwards towards the 
ventricles, and has resting upon it the thalamus and intra- venticular 
corpua striatum (caudate nucleus)* Its outer surface is concave , 
and looks downwards, having in contact with it the extra- ventri- 
cular corpus striatum (lenticular nucleus). The anterior edge of 
the tegmentum*fan overlaps the fan of the crusta, and bends 
completely round it near the anterior perforated space to reach 
the extra-ventricular corpus striatum. 

The Thnlamus and Corpus Striatum. — The thalamus is chiefly 
intra- ventricular, and rests on the inner surface of the radiating fibres 
of the tegmentum ; but it bends round the posterior edge of the 
fan-like expansion of the crus as a whole at the top of the descending 
comu of the ventricle, this process sending fibres backwardja round 
the cornu to the occipital lobe, and forwards along the roof of the 
comu. The thalamus exhibits, when hardened^ an admixture of 
goIIb and fibres, and appears to resolve itself into masses of fibriS 
proceeding forwards, outwards, and backwards into the hemisphere 
with those of Uie crus, those which pass forwards going beneath 
the intra-ventricular corpus striatum. J 

The corpus striatum may be said to sit astride of the anterior" 
edge of the fan formed by the crus, and it is above as well m in 
front of the thalamus. The two portions of this ganglion, the 
intra-ventricular or caudate nucleus and the extra- ventricular or 
lenticular nucleus, approach each other near the anterior perforatedl 
space, but are scarcely continuous ; their grey substance, however," 
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is continuous between the diverging fibres of the corona radlata« 
The grey matter is soft, and shows Httle intermixture of fibres. 

Tliere cannot be traced from the intra- ventricular portion any 
great masses of fibres passing to the hemispheres, though fibres pass 
round in the roof of the middle or inferior comu of the ventricle from 
its posterior caudate extremity ; nor can fibres of the crus be traced 
to it* This is probably, therefore, the less important division of the 
ganglion ; an additional reason for this conclusion being, that it 
dwindles greatly in relative size during the development of the 




Flii. 5. — Ttansverse asctioQ of Brain behixid InfundibuJaoi, Sv, Intra- ven 
tticular ; and Sx, Extra-ventnculor CorpuA Striatum. Th, ThAlamus. 
rCr Cnuta ; nnd rU Tegmentum of Root, or Cru£i Cerebri. R, I^diattng 
expaneion, or Corona Radiota, nc, r^, and R together, forni what has 
been called the internal Capaule of the Lenticular Nucleua. Vx, External 
Oapaule {including the Claustrum). C, Corpus CaUosum. F8', Fissure 
of Sylvius. LMG» Ixingitudinal Marginal Gyrus. SMQ and SMG^ 
Sylvian Margioal Gjrri, - - - indicate line of distribution of fibres of 
Corfjus Striatum. , . * fibres of distribution of Thalamus, Left side of 
figure more accurate than right. 



hemispheres* At an early period^ it appears hke a great roll of 
grey matter extending from the anterior extremity of the ventricle 
round the whole length of the descending comu* Considerable mis- 
chief, again, may take place in it \\ithout giving riae to hemiplegia. 

The eitra- ventricular corpus striatum is encased on its outer 
atirface, which lies immediately beneath the convolutions of the 
island of Reil, and on its inferior surface, by a thin layer of 
fibres arising in the ceDs of its grey matter, these fibres passing 
to the convolutions of the hemisphere ; but most of it« fibres must 

w,B, 20 
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lastie from the part of the ganglion which m In contact with the 
radiatiDg fibres of the enig^and aaaist to form thecoronar radiata. 
The plane of fibrea limiting the grey matter of the corpus striatum 
externally, and separating the ganglion from the gyri operti, has 
been called the external capsule^a name which would be unob- 
jetJtionable if it had not led to the name internal capsule being given 
to the mass of radiating fibres which enter the region of the centrai 
ganglia inleriorly aa the cms, and emerge greatly reinforced as the 
corona radiata, to be distributed to the hemispheres. 

The point of interest here is the relation between these sensoi 
and motor tracts and the central ganglia, the thalamus and corp 
striatum. The corpus striatum is unqu^tionably the motor 
ganghon ; and I assume (though it cannot be said to be demon* 
strated) that all the fibres of the motor tract from the cord and 
medulla end in it. It will be in the extra- yentricular portion that 
tlie fibres end, for the intra- ventricular part of the ganglion is separ- 
ated from the crusta by the whole thickneaa of the tegmentum* 
The thalamus I consider to be the sensory ganglion — a view not 
universally aecepted ; and I assume, again, that in it the sensory 
tract finds its terminus. Meynert considers that his sections of 
small brains of lower animals show this, as well as the termination 
of the motor tract in the corpus striatum. I am bound to add 
thatt in my own dissections of the human brain, the thalamus 
has been easily raised from the tegmentum, as if not closely con- 
nected with it ; but naked-eye dissections cannot be at all relied 
on to determine the relations between cells and fibres ; e.g. in a 
cord hardened in spirit, the antero- lateral white columnB can 
be separated from the grey columns in which their fibres endj 
as if they had little or no connexion with each other. There are 
fibres in the cms wliich, according to my observation, do not end 
in the central ganglia, but pass by them to the hemispheres ; * 
but, as has been mentioned, the crus contains other fibr^ besides 
those of the sensory and motor tracts, either coming direct from 
the cerebellum or from cells in the pons, etc., with which cerebelJ 
fibres are connected* 

Another point of interest is the connexion between the thakmi 
and corpus striatum which ought to exist if they are the sensory 
motor ganglia, and especially if the sensory and motor nuclei of 
the cord and their relations furm'sh any guide. The required 
nexion is easily demonstrated, and is found to consist of fil 
issuing from the thalamus and entering both divisions of the 
striatum* The thalamus, which, as has been said, can be 

^ The pyramlda] tuotor tmct faoB smce been traced by Wailenaii d^genera- 
tlon through th« eorpua iiriatum from the cortex to the cord direct, — ^£0. 
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posteriorly from the tegmentum, gives off from its anterior and 
outer margins in relation with the intra- ventricular corpus striatum 
large round bundles of fibres, which follow the direction of the radiat- 
ing fibres of the tegmentum* Tlieae, proceeding forwards, paaa 

L beneath the intra-ventricular corpus striatum, the soft grey matter 

" of which dips in between the bundles. 

The extra-ventricular corpus striatum is not so ea«i!y reached, 
both tegmentum and crusta separating it from the thalamus. 
Fibres, however, from the latter ganghon find their way tp it round 
both the anterior and posterior edges of the fan-like expansion of 
the crufl. It has already been mentioned that, anteriorly, fibres 
of the tegmentum turn round the edge of the crusta, to end in 
the external division of the corpus striatum {rt, Fig. 6)* With 
these are othei^ from the thalamus. Posteriorly, again, the 
thalamus curves round the cms, and ends In a taiMike process 
((A, Fig. 6), which passes forwards in the roof of the descending 
cornu of the lateral ventricle ; its fibres forming part of the collar 
of the crus, and passing to the grey substance of the extra- 
ventricular corpus striatum beneath the uncinate lobule, as well as 
to convolutions. 

We come now to a consideration of the function of these ganglia. 
The corpus striatum is the motor ganglion for the entire opposite 
half of the body. It translates voUtions into actions, or puts in 
execution the commands of the intellect ; that is, it selects, so to 
speak, the motor nerve-nuclei in the medulla and cord appropriate 
for the performance of the desired action, and sends doun the 
impulses which set them in motion. These impulses are trans- 
mitted through fibres, and the fibres must start from cell -processes 
in the corpus striatum, -4 given movemejd, therefore, mitst be re- 
presented in the corpus striatum hy a gnmp or groups of cells giving 
off downward processes, which become fibres of the motor tract of 
the cord. 

When the movement is simple, or when the co-ordination 
required can be effected by the cord, as in walking, the cell- 
group will be small, and the descending fibres few. When the 
movement js complex and delicate, and guided by vision or by con- 
scious attention, as in wTiting or drawing, the cell-groups will be 
large and definite, and the descending fibres numerous* Hiere will 
not be a separate group of cells foi' each movement ; but the same 
cells may be differently conibined, just as different combinations 
of carbon, hydrogen, oxygen, and nitrogen, form the basis of all 
organic substances. Words which require for their utterance the 
simultaneous co-operation of muscles of the chest, larynx, tongue ^ 
lips, etc., and the exquisite and rapid adjufltraent of their move- 
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ments concerned in phonation and articulation, must be represented 
in the corpus striatum by very large groups of ceUs, and not in 
that of one side only, but in both. 

That the thalamus is the sensory ganglion is by no means gener- 
ally admitted. Experiments have appeared to give contradictoiy 




Fio. 6. — On the right side, the dissection has only been carried far enough 
to show the plane of fibres underl3nng the superficied convolutions on 
the inferior aspect of the Temporo-Sphenoided Lobe, and forming the 
floor of the descending Comu. This Comu has been opened anteriorly, 
and fibres {a x) from the Extra-ventricular Corpus Striatum to the apex 
of the T S Lobe are seen. On the other side, the dissection has been 
ccuried much further, and the optic tract has been removed, rr. Cms 
Cerebri ; re, Crusta ; rt. Fibres of Tegmentum (and from Thaleuxius), 
turning round anterior edge of Crusta ; th^ Teul of Thalamus turning 
round posterior edge of Crusta, forming Collar of Cms {Vanae du pedoncU 
— Gratiolet), and distributing fibres to Sylvian margin of Tempore- 
Sphenoidal Lobe ; th' and Sx\ Fibres from Thalamus and Extra-ven- 
tricular Corpus Striatum respectively to occipitcd extremity of Hemisphere. 
The longitudinal fibres not indicated by letters belong chiefly to the 
System of the Gyrus Uncinatus. 



results ; but complete experimental destruction of the thalamus, 
without damage to other parts, has so often been shown to cause 
loss of sensation, and pathological lesions of this gangUon are in 
my experience so constantly associated with impaired sensation, 
that I cannot doubt that the thalamus holds a relation to sensation 
similar to that of the corpus striatum to motion. As regards 
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experiments which seem to show that sensation m quite independ- 
ent of the thftlamus, we miiat bear in mind that some experimenls 
would almost seem to warrant the conclusion that sensation, motion, 
and intelhgence were all Independent of the brain. 

In a paper of mine already alluded to, I attempted to meet one. 
objection to the sensory function of tho thalamus ; viz. that leaion' 
of it JB not attended with impair men t of sensation to the same 

I degree that motor paralysis foUows injury of the corpus striatum ; 

I and I still think the explanation there given of this fact valid. 
For some reason or other, sensation is more diffusely conducted 
than motion. If we divide the uhiar nerve, sensation is not abso- 
lutely abolished in the ring and little fingers. It seems as il 
there were a general netw^ork of sensory nerve-fibres at the peri- 
phery, with outlets along the different nerves. In experiments 
on the cord, again, it has been found that, so long as the smallest 
bridge of grey matter remains, sensory impressions are transmitted ; 
and it is well known that, in disease and injury of the cord, sensa- 
tion often persists when motor power is entirely lost. The thalamus 
then simply shares the property of the entire sensory apparatus, 
in giving little evidence of lesion. 

The Sp€ci€d Senses, — Another objection I left unanswered, because 
the reply depended on the estabhshment of the hypothesis of the 
association of motor nerve- nuclei ; and I did not wisti to compromise 
this by putting too great a strain upon it. The objection is that, if the 
thalamus be the general sensory ganglion, it should serve for the 
special senses as well as for common sensibility ; and that, when lesion 
of the thalamus gives rise to hem i- anaesthesia, it ought to cause 
also unilateral bhndness and deafness* ^hieh it does not. Now; 
if bilateral association of muscles be accompanied with bilateral 
association of motor nerve-nuclei in the cord, and this prevent 
paralysis of such muscles in hemiplegia, bilateral combination of 
sensation ought to involve fusion of sensory nuclei. It is unneces- 
sary to point out how^ complete is the combination of the vision 
of the two eyes : scarcely less complete is combination of sound 
reaching the two ears. There ought, then, to be such close associa- 
tion between the two optic nuclei and the two audit<>ry nuclei as 
to make them practically a single nucleus for the two nerves sending 
fibres to the two thalami ; so that unilateral blindness or deafness, 

tfrom injury to one thalamus, would be impossible* Dr. Hughlings 
Jackson has lately called attention to the occurrence of hemiopia 
with hemi- anaesthesia due to lesion in or near the thalamus. This J 
appears to me to be the precise analogue of conjugate deviation ' 
of the eyes* 
The function of the thalamus as the sensory gangHon will be to 
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translate an impression arrinng from the cord into a crude f 
It is not easy to repreflent this in terms of cells and fibres, but iC 
may be illustrated as follows : A finger is placed in the palm of 
sleeping infant ; the little hand closes gently round it. This 
simply reflex, (Poor old Kentuck, in Bret Harte's story of The^ 
Luck of Roaring Camp would scarcely have been so excited by 
this simple act, had the scientific explanation of it been present 
to his mind,) Let the child be awake, and it will be va^aely^ 
conscious of the preeeure, temperature, surface-ebaraeters, etc.. 
of the object, but as feelings only, and without any knowledge of the* 
external cause of its sensations. This gives roughly an idea of the 
office of the thalamus : it is a stepping-atone between impreesioBs 
and perceptions. 

An example of the automatic actions effected by the thalamus 
and corpus striatum (the parallels of reflex actions of nerve- nuclei) 
%vill be the involuntary shrinking from a blow and the instinctive 
attitude of defence. Tlie latter is none the less automatio at the 
moment for being *' scientific " and the product of long education 
and training* It is not antecedently realized in consciousness ; 
and just as the cell and fibre apparatus in the cord concerned in 
standing and wallcing* once educated, acts automatically, so does 
the more complex apparatus in the sensori-motor ganglia. When a 
man would put up his arm, a \^'oman miglit not improbably simply 
scream : the one and the other may be equally automatic. But we 
shall come to kindred subjects again. 

The Corona Eadiala and Course of White Fibres. — We have noi/ 
to follow the fibres which issue from the region of the cent 
gangha to pass to the convolutions. It may be well to say; by way^ 
of recspitulatjon, of what they consist. We have assumed that^ 
the sensory and motor tracts of the cord and meduQa have come 
to an end in the thalamus and corpus striatum i but my investiga* 
tions lead me to conclude that there are fibres of both crusta and 1 
tegmentum, probably indirect or indirect relation with the cerebel- 
lum, which pass by these ganglia to go to the hemispheres. With 
these wim be the fibres from the thalamus and corpus striatum ; 
and they are all, iWth exceptions to be mentioned pr«*ently, sg 
completely mixed up as to be indistinguishable. The fibrea ol 
the corpus callosum, moreover, throw themselves into the mass, 
The following are my conclusions as to the distribution of the 
fibres : — 

L Wberever fibres of crus go, thither go also fi bi^es of thalamtisl 
and corpus striatum. These fibres of crus, thalamus, and corpus 
striatum, which always run in company, may be called, brieflyp 
radiating fibres. 
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2. Wherever radiating fibres go, thitlier go aJao fibres of corpus 

calloeum. though not necessarily in the same proportion. The 
course of the fibres of the corpus callosum has been variously des- 
cribed* They have been said to bend downwards in the corona 
radiata, forming thus simply a commissure between the central 
ganglia and crura of the two sides (Foville) ; or, again, to pass 
from the convolutions of the hemisphere of one side to the corona 
radiata and crus of the other (Gratiolet) ; but their chief distribution 
is as a commissure between corresponding convolutions of the two 
benuspheres. Accordingly, those convolutions in which radiating 
fibres terminate are also bilaterally associated* 

3, TJiese radiating and caUosal fibres are not, as has generally 
been stated, distributed impartially to all the convolutions. On 
the contrary, many convolutions do not receive a single fibre from 
crus, thalamus, corpus striatum, or corpus callosum ; but have 
only an indirect communication with the central ganglia or great 
commissure by means of looped fibres, which pass from them to 
other convolutions which are supplied with central and callosal 
fibres* 

The statement that the fibres of the crus, thalamus, corpus 
striatum, and corpus callosum always go together to the same 
convolution, may appear to go beyond what is demonstrable, seeing 
that they are so mixed up as not to be traceable separately ; and 
it is not quite what mtght have been expected. At certain parts, 
however, this is easily shown. For instance, the fibres from all 
the^e sources, which pass to the tip of the occipital lobe, jform 
distinct mamea at their point of departure, and only blend near their 
termination. 

Again, there are certain convolutions to reach which fibres 
from one or other source have to take an extraordinary course » 
Thus, the anterior extremity of the teinporo*sphenoidal lobe, and 
its margin which forms the lower border of the fissure of Sylvius, 
receive fibres directly from the adjacent corpus striatum (Fig. 6, 
Sx) ; the fibres of the thalamus reaching the same convolutions 
are given off from the process which bends round in the roof of the 
descending comu of the ventricle, and spread out into the lobe 
(th) ; the corpus callosum is chiefly represented by the anterior 
commissure (in my opinion, simply a detached portion of the great 
transverse eallosal commissure) , which distributes itself along the 
Sylvian margin, the apex of the lobe being supplied from the 
corpus callosum itself by fibres crossing to it near the anterior per- 
forated space. 

Even more extraordinary is the course taken by fibres of the 
thalamus to reach the hippocampus major. This is in com- 
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munication with the corpus striatum at its uBeumte extremity J 
with its fellow in the opposite hemisphere bj the reflected paxt oT 
the epleuiuiii corporiB caUosi, which I have called the commissure of 
the iiippocampi ; bat its situation on the outer side of the great 
transverse fissure of the brain seems to cut it off from the thalamus* 
The connexion, however, is effected by the fibres of the fornix, 
which, as is well known, arise from the thalamus, make a figure* 
of-8 turn in the corpora albicantia, then take the circuit upwaids 
and then backwards described by this body, and pass to the hippo- 
campuB in the taenia. 

The convolutions to which the radiating and callosal fibres go 
are chiefly those along the margins of the hemisphere : the margin 
of the great longitudinal fissure on the one hand ; the margins, 
superior and inferior, of the Sylvian fissure on the other, oontinued 
forwards by the inferior frontal, backwards by the inierior occipital 
gyri to the frontal and occipital extremities of the hemisphere 
respectively, which are well supplied ; the free margin, agami 
formed by the hippocampus major. To these must be added the 
aacendingconvolutioofl on each side of the sulous of Rolando, named 
ascending frontal and parietal, or sometimes anterior and posterior 
ascending parietal ; and perhaps the second frontal, Callosal 
fibres pass more abundantly to the margin of the longitudinal 
fissure ; radiating fibres to the Sylvian border of the hemisphere. 

The convolutions which receive no fibres from central gangUa 
or corpus callosum are all those on the flat internal surface of the 
hemisphere, those on the inferior aspect of the temporo-sphenoidal 
lobe and orbitar lobule, the convolutions of the island of Keil, and 
those on the convexity of the occipital and parietal lobes not near 
either margin as far forwards as the ascending convolution which 
lies beliind the sulcus of Rolando. It may seem less strange that 
there are convolutions without central or callosal fibres, if we 
recollect that nowhere do these fibres pass to the grey matter 
within the sulci, but only to the crests of the gyri, so that by far 
the greater part of the cortex ia without them. 

Dissection of the Brain, — To unravel the hemisphere, which 
may be done after careful hardening in spirit, it is best to begin 
on the under-eurface of the temporo-sphenoidal lobe, where the 
superficial fibres ran from each extremity towards a broad flat 
lobule near the centre ; the deeper ones pass from the anterior 
extremity backwards and inwards to the inner margin along 
nearly the whole length, spreading out from before backwards 
into a beautiful plane which forms the floor of the descending 
cornu. (See right half of Fig, 6,) Beneath this plane are seatij 
the fibres of the corpus callosujn, anterior commissure, thalamua/ 
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aad coipus Btriatam, passing to the apex and Sylvian margin of 
the lobe ; and also a longitudinal system of fibres, which converge 
forwards from these different convoiutions to the fasciculus un- 
oiBatQB, in which they pass to the orbitar lobule. This is the 
inferior of the three great longitudinal commissural systems » and I 
have named it the system of the fasciculus uncinatus. 

Other fibres can be seen to converge backwards to a part of the 
lobe corresponding with the posterior end of the fissure of Sylvius 
and the part of the lateral ventricle from which the descending 
cornu is given off, (A pin pushed transversely inwards at the end 
of the Sylvian fissure would enter the ventricle at this point.) 
Here they bend upwards round transverse fibres from the thalamus^ 
^and then turn fonsards \\iih others from the occipital lobe in the 
f great axial commiasural system* 

The fasciculus uncinatus passes under the convolutions of the 
inner end of the island of Reil ; and, starting here, all the convolu- 
tions of the island may be removed, and can be seen to send fibres 
to the margin of the fissure of Sylvius, but to have no connexion 
whatever with the corpus striatum upon which they lie. 

The arrangement of the fibres on the flat internal surface of the 
hemisphere is very simple. They run longitudinally from one part 
to another, the deepest layer starting in the quadrilateral lobule, 
and passing for\;i ards round the genu of the corpus callosum. The 
cuneus behind the internal parieto-occipital fissure does not take 
part in this commissural system, but a band of fibres comes round 
the spleniura of the corpus callosum from the gyrus uncinatus. 

An interesting detail is the singular correspondence between the 
anatomical relations of the hippocampi major and minor. They 
can only have received the same name for the sake of descriptive 
convenience ; but they share the fornix between them ; they are 
both supphed by the reflected portion of the corpus caUosum below 
the splemum, \i'hicb may, therefore, be well called the commissure 
of the hippocam^n ; and they are connected together by fibrea which 
come from the grey matter in the groove of the hippocampus major 
over the edge of the gyrus uncinatus » twisting round each other 
like a rope at this point, and then spreading out again in the wall 
of the calcarine fissure. 

The moat complicated part of the hemisphere is that forming the 
convexity of the parietofrontal lobes ; and only an outline of 
the structure can be given. It has been already stated that the 
caUosa! and radiating fibres meet and partly mix along the upper 
and outer edge of the central ganglia* From this axis, a plane of 
fibres, chiefly callosal, passes upwards to the margin of the longitu* 
dinal fissure ; another, chiefly radiating, horizontally outwards to 
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the Sylvian border ; aoad in the angle runs the great axial longitii- 
dinal commissure, containing fibres which pa^is from the temporo*! 
sphenoidal and occipital lobes forwards to the frontal and parietal | 
iob^, and also between intermediate convolutions. In the parietal 
lobe there are also masses of fibres having a more or less transversa 
direction : for instance, between the postero- parietal and snpra- 
majginal lobules. 

Farther forwards, the central fibres we not distributed ex- 
clusively to the margins, but along the entire length of thej 
ascending convolutions which run from the Sylvian margin of^ 
the hemisphere to the longitudinal on each side of the sulcus 
of Rolando. This is very diflScult to make out, because not only 
are there fibres of the axial commissural system to these gyri, but 
proper fibr^ running in the direction of their length. I have, how- 
ever, seen it strikingly demonstrated (as I have most of the main 
facts here stated) by the natural dissection performed by extra- 
vasated blood. Tlie second frontal gyrus, though not nmrginaJ, 
appears abo to receive central fibres. 

We can better understand the absence of symptoms when the 
cerebral hemisphere is excavated by an abscess or destroyed by a 
tumour, when we know that thiB may take place without affecting 
fibres passing between the crura or sensori-motor gangha and the 
convolutions, and shall ultimately find it less necessary to resort 
to the assumption that there is a vast surplusage of brain. We shall 
also, I trust, be less vague in our ideas of compensation or suppliance^ 
and know as definitely the cell and fibre mechanism by which thm 
function of a damaged part of a nerve-centre is replaced, as we know 
the collateral circulation by which we have compensation or mip' 
plianm when an artery is occluded, 

The Evolution of Thought. — The functiomtl mechanism of th€ 
ctrtbral Itemiapf^ns is at once suggested by the facts of itf^ 
anatomy, and so obviously, that it may^ perhaps, be well tn 
say that the anatomical investigations preceded entirely th© 
physiological deductions. The convolutions which have no direct 
connexion with the crus and central gangha, and which are thuM 
withdrawTi from immediate relation with the outer w^orld* wtIP 
clearly be those concerned in the purely intellectual operations 
which can be carried on independently of existing sensations, 
and without at once prompting movements. They will, on 
the one hand, receive the raw material of thought from convoiiw 
tions in relation with the sensory gangha and tracts, and on thm 
other will employ convolutions in communication with the moto^ 
gangha and tracts to transmit to the muscles the volitions which 
are the product or outcome of thought. _ 
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Now, the convolutions pointed out by structural arrangement as 

the seat of tho higher intellectual operations are those which are 
gradually superadded to the fundameotal convolutions in the pro- 
greaa of development, which of itself is a strong reason for the same 
conclusion. They are, moreover, those which distinguish the human 
from the simian brain* The motor centres in the convolutions, 
again, identified by the experimental researches of Hitzig and Ferrier, 
and Ferrier's recently discovered perceptive centres are in situations 
in communication by central fibres with thesensory and motor ganglia 
and tracts, while the intermediate convolutions are not irritable. 

The following, then, is in outline the theory of the employment 
of the structural arrangements of the brain in the evolution 
and expression of thought. In the thalamus, as has been 
already stated, we assume that impressions undergo the first 
development into crude sensations* These sensations will be 
transmitted to the hemispherc-s by fibres radiating from the 
thalamus to some part of the marginal convolutions^ in which 
a further development is effected translating or transmuting 
seni^ations into perceptions. Perception is the conscious recogni- 
tion of the external cause of a given sensation ; is objective, and 
not merely subjective ; and it is a necessary postulate, that each 
kind of perception will have its own special seat. And Dr. Ferrier 
has recently identified the position of the chief " perceptive centres.'* 
The visual perceptive centre is found in the angular gyrus round 
the end of the fissure of Sylvius ; the auditory is situated ne«w the 
apex of the temporo- sphenoidal lobe* 

Now, ideas result from the combination of perceptions derived 
from vision, touch, smell, taste ; and the structural counterpart 
of this operation will be the convergence of fibres from the different 
perceptive centres to a common spot, which will be in one of 
the superadded convolutions. But an ide^ is something beyond 
the mere combination of perceptions ; there is an intellectual 
elaboration and the association of a name which is thenceforward 
the symbol of the idea, recalling more or less vividly the whole 
group of perceptions it represents. Names or ideas then become 
the subjects of thought, or material for intellectual operations. 

We can already imagine breaches in different parts of tho nervous 
mechanism, and it may be well to consider the effect before going 
.further. For instance, wo can, in the case of vision, imagine a 
si on between the thalamus (assumed to be the seat of the crude 

ensation of sight) and the visual perceptive centre. The subject 
|iof such a lesion would see an obj^t, but not recogniz© it, Tlii» 

Gems to liave been the case with Professor Ferrier's monkey r 
in which the visual centre of one hemisphere had been excised ^ 
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but the condition was only temporary, as might be anticipated 
from the bilateral association of the visual nerve-nuclei. 

Again, we can imagine a lesion to the fibres passing from the 
visual perceptive centre to the naming centre, in which perceptions are 
combined and elevated into an idea to which is affixed a name. 
Under these circumstances, an object would be recognized, but 
could not be named. An interesting case which came under my 
observation exemplified this condition, and at the same time con- 
firmed Ferrier's experimental localization of the visual perceptive 
centre. 

The patient, a gas-inspector, of remarkable energy and intelli- 
gence, after an acute cerebral attack had entirely lost the power 
of naming objects at sight, and of reading. He talked fluently 
and intelligently, scarcely ever made a mistake in words, but was 
sometimes at a loss for a name, especially of a street, place, or person. 
He was, however, quite unable to read, or even to name a single 
letter ; the only exception being, that he recognized his own name, 
whether written or printed ; though even here he did not know 
whether the Christian name or initials only were given. While 
this was the case, he wrote correctly from dictation, and took notes 
of my instructions, which he could not read a moment afterwards ; 
he explained that he was forgetful, and his wife would make them 
out. If a hand, or an article of clothing, or any famiUar object, 
were shown him, he was quite unable to name it ; while, if 
the name came up in conversation, he spoke it i^ithout hesitation. 
Asked the colour of a card, he could not give it. " Is it blue ? " 
" No." " Green ? " " No." " Red ? " " WeU, that's more like." 
" Orange ? " " Yes, orange." A square and a circle were drawn, 
and he was asked to name either. He could not do it ; but, when 
the circle was called a square, he said, '' No, but that is," pointing 
to the proper figure. 

It was evident that we had here exactly the condition sup- 
posed. The act of perception was perfect, but a breach had 
been made in the commimication between the visual perceptive 
centre and the centre in which the sight of an object called up 
the name. The patient died from apoplexy ; and the recent 
haemorrhage, having started in the old lesion, made the precise 
localization of this difficult ; but it was clearly made out to be 
situate in the white substance lying between the posterior end 
of the fissure of Sylvius and that part of the ventricle from which 
the descending comu starts. It would, therefore, isolate more or 
less completely the angular gyrus in which Professor Ferrier places 
the visual perceptive centre. 
While this case is fresh in the memory, we may try to ima^e 
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what would be the effect of a eoiresponding lesion between ike 
^uditory perceptive centre and the Tiaming centre. It would be 
rexceedingly perplexing ; for not only would words addressed to 
the subject of the leaioa &il to revive the appropriate idea, but the 
patient would not from the sounds he uttered know what ho 
liimself was saying ; he would have no check on his own words, 
and might or might not say what he intended, I have seen cases 
which I consider to have been of this sort, the patient not under- 
standing even a simple request to put out the tongue or give the 
hand, but responding immediately to signs, in one instance giving 
distinct but quite irrelevant answers, in another talking inarticulate 
gibberish. Cases evidently of this kind have been described as 
examples of aphasia, thus confounding together conditions alto- 
gether different » and introducing confusion into the question of the 
mechanism of speech. 

We have followed the mechanisra of the Intellectual operations 
up to the act of '* naming " which is the starting point of all the 
higher mental processes. These we cannot now trace further ; 
but, taking for granted for the moment the conclusions formulated, 
that the perceptive centres are iituated in the marginal convolutions, 
recei%^ing radiating fibres from the thalamus, and the ideational centres 
in the superadded convolutions, which are not in direct relation with 
the central ganglia, we have this further conclusion, that the per- 
ceptive centres are bilaterally associated by the corpus eallosump 
while the ideational or inteUectual convolutions are independent 
of those in the opposite hemisphere. We can thus see an anatomical 
possibility of the education of one hemisphere only for intellectual 
expression revealed by aphasia. This is, of course, assuming the 
accuracy of my statement that c alios al fibrea go to the same convolu- 
tions as radiating fibres, and there only. Of this I am confident ; 
as also of the unexpected and unexplained fact that fibres from 
corpus striatum and fibres from thalamus are invariably found 
going to the same part, so that there is no structural indication 
of separate sensory and motor or receptive and emissive areas in 
the hemisphere ; nothing to suggest which is the " way in " and 
which the way *' out," 

I assume, as will have been obvious, that we think in remembered 
impressions, no mention having been made of motor intuitions as 
elements of thought. Perhaps this is because certain heights of 
speculation are beyond my reach, or some orders of ideas too original 
for my appreciation. The idea has often occurred to me that, just 
as vibrations may become too rapid to give rise to audible sounds, 
and as the Umits of audible vibrations differ in different individuals, 
so that a painfully shrill sound to one may be dead silence to another, 
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eo mindd are differently organized, ajid spectiktionfi of abBorbing 

interest to one are meaningless^ to another. But, whatever the 
reason may be, I have not attached great importance to the motor 
element in thought j and. Indeed, throughout the nerrous eystemj 
the sensory or receptive aide of the apparatus has appeared to m© 
to have the predominance, a^ is illustrated in the meohanism of the 
cord. Were remembered motions important factors in thought, 
we could scarcely have ordinary intelligence in the Bubject of con-- 
genital chorea, incapable through life of any precise movementj 
or anything but idiocy in congenital aphasia ; and examples are 
seen in which the reverse is the ease. 

We come now to the transmission outwards of the products or 
results of intellectual operations — the initiation of voluntary actiona* 
The firat step in this is the realization in consciousn^s of the action 
to be performed, which, I suppose, will take place in the superadded 
convolutions, and will be in effect a part of the mental operation. 
The ideal movement will then be analysed, so to speak, and ltd 
component elements referred to the special marginal or other con* j 
volutions in relation with the corpus striatum appropriate for their \ 
performance : the convolutions identified by Hitzig and Feirier 
BB the motor centres of t he hemisphere. We have here a correspond- 
ing operation to the sjTithesia of ideas on the eensorj side^ Lastly; 
by these the cell-groupe of tlie corpus striatum will be jjut in aotion ; 
and we thus return to the cord. 

This simple outline gives, however, a very inadequate idea of the J 
mechanism of the process. To understand tliis even sUghtly, we I 
must go back. We have seen that movements will be represented I 
in the corpus striatum by a group of cells joined together by processes ^ I 
and sending down fibres to the cord. These groups have to I 
be formed ; certain combinations of cells have to be selected out 
of an infinite number of possible combinations, as best adapted for 
the particular purpose. Such grouping is the structural aspect of 
education, so far as the corpora striata are concerned. 

The Process of Education of the Nerve Centres. — We may trace 
briefly the process of education of the different nerve- centres, 
expressed in terms of ceDa and fibres. Beginning with the cord, 
its proper education is exempUfied in the process of learning to 
stand and walk. These acts, i-^hen once fully acquired, become 
almost purely automatic, and are carried on by the cells and fibres 
of the cord, with only just the degree of direction and control from 
higher centres requisite to make them available for employment. 
The education of the cord for the purpose of walking, then, ^ill 
consist in the formation of commissural connexions between different , 
groups of sensory and motor cells (i.e. of posterior and anterior nerve- 
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nuclei in different segments of the cord) so intimate that the relation 
between these groups becomes almost as close as that between the 
groups of cells concerned in the elementary reflex actions of sucking, 
Thinking, etc. It must be noted, that the formation of these com- 
missural relations takes place at the instigation of a higher centre, 
and under its direction and control. The child tries to stand and 
walk, in imitation of older people, and it pays attention to the 
act, in order to avoid falling. Once, however, it has learnt 
to walk, it does so not for the sake of walking but to go 
from place to place; and ceases altogether to pay attention 
to the act of walking. That is, when the spinal cell and fibre 
apparatus is arranged, it is afterwards set in motion like a 
machine. 

In the education of the hands to precise movements, the part 
taken by the higher centres is far more considerable, and leaa is 
left to spinal co-ordination. Still the grouping of cells in the cord 
is an essential condition of the process, and the posterior nerve-nuclei 
are an indispensable part of the mechanism. The case will be 
more simple if we suppose the child to be blind, so that the visual 
direction of movements has not to be taken into account. It is 
then obvious that the guiding sensation which is necessary for pre- 
cision must be tactual, and must, therefore, come through the pos- 
tpfirior nerve-roots. The cell-processes, in fact, which connect together 
the ceUs of the posterior and anterior comua, serve not only as 
channels for impressions which give rise to reflex actions, but in 
forming the definite cell-groups which represent definite movements. 

But, while the nerve- nuclei in the cord are being connected, a 
far more intricate and complex grouping of cells and fibres is taking 
place in the sens or i- motor gangha and cerebellum, on the perfection 
of which will depend the harmony and grace, agihty and precision, 
of the movements generally. To recur to an illustration already 
employed, a threatened blow will, in an untrained nervous system, 
give rise to a vague and useless start ; while, after practice and 
education, an attitude of efficient defence would be assumed auto- 
matically. If, in boxing or fencing, the impression of the adversary's 
blow or thrust had to reach the hemispheres, and there excite a 
conscious mental representation of the counter-movement, the action 
itself would come too late. This representation in consciousness 
occurs in actquiring the respective accomplish me nts ; but the com- 
pleted education ib represented by the organization of cell-groups 
in the corpus striatum, which can be brought into action on the 
arrival of certain impressions in the thalamus, without reference 
to the hemispheres for guidance « 

Another kind of education altogether is, moreover, going on from 
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early childhood. The ganglia of crude seasation, the perceptiir© 
centres, and the ideational or naming eentrea, are syooesiively 
brought into operation ; but impressions arriving at the higher 
oemtree no longer result in instant outward impulses determining 
motions ; they are stored up (fixed, perhaps, by chemical changeil 
in the nerve-cellfl, somewhat as luminous vibrations by leaveBW 
On the store of perceptions, their number, variety, accuracy, definit^ 
character, and orderly arTangemeat, will depend gi'eatly the future! 
mental character ; that is, associations are formed between numer* 
ous groups of receptive cells, instead of between receptive and emis- 
sive groups. 

Now, perceptions must be objective, to be real ; must com^ 
through the senses. Names or Ideas symbolize facts and co» 
respond with the outer world, only so far as they represent reall 
perceptions ; and reading can only supply ideas based upon or 
derived from the pre-existing ideas which have been formed through 
the senses. The inference is obvious. The only solid foundation 
of what is generally meant by education is education of the senses^ 
the perceptions {observing faculties), and limbs^ by contact \^dt|fl 
external nature, after which, and only then, the child "mil be in a 
position to profit by books. In a town^reared ehild^ impressions 
tend to rapid outward expr^sion, which is incompatible with fixation 
and storing up of real perceptions. There is thus early quickness, 
and apparently greater intelligence, when compared with a country 
child ; but no capital of sterling perceptions has been laid up. Tlie 
automatic apparatus has been cultivated at the expense of tho— 
intellectual, and later the position is reversed. ■ 

Mechanism of Speech. — I may now resume my observations on the 
mechanism of speech, and ^nth these conclude. From one aspect^ 
speech is coextensive with mind. Language, spoken or unspoken, is 
the great product of the intellectual operations. Ideas are formed^ 
associated, and compared ; new ideas evolved, etc. The operations 
are still concerned mainly with renienihered impressions, thougW 
symbolized by words, WTien ideas seek expression, a different set o9 
operations comes into action. We know well that there is no neces- 
sary relation between the reflective and executive or expressive 
faculties ; that one or other often predomiimte greatly ; that, in fact, 
such predominance gives a character to the head and features. 
The turning point at wliich a mental tends to become a motor act_ 
may be said to be the mental rehearsal of a phrase. This wm 
have assumed to take place in superadded convolutions ; and an 
analysis of the ideal movement now refers its constituent element^ 
to the appropriate marginal convolutions to be put in execution. 
Pathology has taught us that the way out for words hes through thiy 
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third frontal gyrus, and, very much to our aatonishment, the third 
frontal gyrus of the left hemisphere only. This I eonBider to be 
established ; and also that the explanation of it is, that the left 
hemisphere alone la educated for inteUectual expression. 

From another point of view, words, the vehicles of thought, are 
mere motor proeess^, and may be considered as if entirely devoid 
of sjgnifieanee. They may never have any intelleetual significance 
as when learnt by a parrot ; or they may survive, as motor processes, 
their significance m mental S3rmbols in some forms of insanity 
and in some derangements of speech. In this aspect — that of mere 
movements — words will be represented, as ah^ady mentioned, by 
groups of ceUjft in the corpora striata : and the formation of these 
groups furnishes another illustration of education. 

Just as a child, in its early attempts to walk, is stimulated thereto 
by a desire to imitate those around it, and attends to the act itself 
tiU the commiBsnral connexions between different cell-groups which 
constitute the automatic apparatus for walking are brought into 
operation, so, in its first attempts to talk, the child is influenced by 
imitation and guided by the ear ; that is, as the grouping of the motor 
cells in the cord is effected through the sensory cells by eell-proceeses 
passing from the posterior to the anterior nerve- nuclei, so the group- 
ing of the cells in the corpus striatum will be effected through 
the cells of the auditory perceptive centre by means of fibre® con- 
necting together the two : an explanation, perhaps^ of the fact that 
fibres from the corpus striatum and thalamus pass to all marginal 
convolutions, whether in the motor or sensory regions, of the 
hemispheres. And, a« the motor nuclei of ^the cord can still be 
employed in reflex action through the sensory nuclei, as well as in 
voluntary motion by means of descending fibres from the corpus 
striatum, so may the w^ord-groups in the corpus striatum be reached 
imitatively through the auditory perceptive centre, as well as 
through the third frontal gyrus. 

We come now to an important consideration. The auditory sense 
centres and perceptive centres concerned in the formation of the 
word-groups being bilaterally associated, and the motor nerve-nuclei 
concerned in the utterance of words — those of the chest, larynx, 
tongue, and Ups — being also bilaterally associated, the w^ord- 
groups must be formed in both corpora striata, although the left 
hemisphere only is educated for speech. Were it otherwise, and 
were word-groups formed in the left corpus striatum only, we should 
have aphasia equally from damage to this ganglion as from lesion 
of the third frontal gyrus of this side, which ia not the case. Bight 
hemiplegia is common enough without aphasia, and I know of no 
case on record in which leiion of the corpus striatum not extending 
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higher has given rise to loss of speech. When the left corpus stria- 
tum is destroyed, the direct way out for words being destroyed, a 
way round is taken, starting from the third left frontal to the 
third right frontal gyrus, passing thence to the word-groups in the 
corresponding corpus striatum ; thence, of course, to the bilaterally 
associated nerve nuclei in the pons, medulla, and cord. 

This, together with one or two other points, will be better under- 
stood by reference to the accompanying diagram, in which the parts 
concerned are indicated by their respective initiak. The left third 
frontal gyrus (L. 3rd F.) being considered as the instrument of the 
brain for speech or intellectual expression, loss of speech, or aphasia 
may be produced (a) by destruction of its grey cortex ; (b) by its 
isolation through damage involving, say at r. c, the fibres connecting 
it with the corpus striatum and those crossing in the corpus callo- 
sum(C. C.) to the corresponding gyrus on the right side (R. 3rd 
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F.) ; this is, I beUeve, what happens in some, at any rate, of the 
cases in which aphasia is produced by lesion of the left island of 
Reil, the damage penetrating deeper than the convolutions of the 
island; (c) by simultaneous lesion of the left corpus striatum 
(L. C. S.), and of the corpus callosum (C. C.) 

The left corpus striatum (L. C. S.) being destroyed, aphasia is 
avoided, as stated above, by speech crossing from L. 3rd F. by 
C. C. to R. 3rd F., and descending thence to R. C. S. and the nerve- 
nuclei. The difficulty in taking this new route explains the great 
temporary embarrassment of speech often met with in right hemi- 
plegia. It should not be understood that the corpus callosum, right 
third frontal gyrus, and corpus striatum are habitually passive. 
I should conclude that they are normally employed in every act 
of speaking ; my idea of the co-ordination of centres on the same 
level being, that co-operation is obligatory ; that, in fact, centres 
so connected hold each other in mutual tension, discharge of one 
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implying discharge of the other. A higher centre controls alto- 
gether a lower centre, and discharges or inhibits it, so to speak, at 
will. Stammering I suppose to be due to want of accord between 
the discharges of the two corpora striata, so that the bilaterally 
associated nerve-nuclei in communication with both receive discord- 
ant impulses ; and not to want of accord between the muscles of 
phonation and those of articulation. 

There are still many points of great interest which ought to have 
been considered. It has been difScult, indeed, to decide what 
should be discussed and what passed over. Fortunately, there are 
hmits of time and space, or, in the attempt to make this lecture 
comprehensive, I might have made it tedious. 



ON A CASE OF AMNESIA WITH POST-MOHTEM EXAMINATIOI 

Medim-Chirurgicai Tranaactimis, 1878 

In VoL LV, of the Society's Tmnmciums for the year 1872 tl 
is a paper by the writer on the *' Mecbaniam of Speech and Thought/' 
some of the hypothetical conclusiona of which it will be necessary 
to restate very briefly, in order that the hearing of the case, which 
forms the subject of this communication on the question of the 
cell and fibre apparatus concerned in intelleetual operations may 
be understood. 

Dr. Bastiau's hypothesis was accepted, which assumes that there 
will be a certain district or area of the surface of the cerebral hemi- 
sphere in relation with each sense, m which the sensory impression 
undergoes the intellectual elaboration by which it is translated^ 
so to spcak^ into a perception or recognition of the external eause 
of the sensation* These are called ** perceptive centres*** Afc 
that time nothing was kno^%1l of their situation, but investigatioiiB 
into the distribution of the fibres passing from the cms and central 
ganglia in the '' internal capsule '' and '^ corona radiata "' to tiie 
convolutions, had led to the inference that these ** perceptive 
centres "" would be found in certain convolutions in which the 
radiating fibres terminated. Ferrier and Hitzig have since identi- 
fied these " perceptive centres," and the former, experimenting 
on a monkey, localises the perceptive visual centre in the angular 
gyruSj the auditory centre in the inframarginal gyrus of the temporo- 
sphenoidal lobe, amell and taste in or near the uncinate lobuie» 
touch in the uncinate gyrus. These are aM in the marginal convolu- 
tions, which anatomical research liad indicated as receiving radiat- 
ing fibres, and as being thus in direct relation with the outer world, 
eitlier receptively through the senses or through the muscleB, 
These particular convolutions, moreover, all receive their fibres 
from that part of the thalamus which may be called extra* ventricu- 
lar^ namely^ the process which bends round the posterior edge of 
the internal capsule* 

It having been found that certain other convolutions were 
not directly connected with the central ganglia or cms, but only 
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with other convolutions by arcuate fibrcs, the speculation was 
pursued further. It appeared probable that the association to- 
gether of the different perceptions of a given eitema! object, 
which would by their combination constitute the complete idea 
of the object, would be represented stnicturally by the conver- 
gence of arcuate fibres from each of the perceptive centres to some 
of these ** superadded " convolutions. Since, moreover, the fully 
formed idea implies the attaching of a " name," the convolution 
in which the perceptions were combined into an idea would also be 
the naming centre, and would be concerned wth words as auditory 
impressions and intellectual symbols. 

It was not attempted to foUow the mechanism of thought further 
than this rudimentary step, but the study of words was taken up 
from the opposite aspeot as motor processes. With this, however, 
the present communication is not concerned* 

On the above view of the structural arrangements for the forma- 
tion of an idea, it was pointed out as a possible occurrence that the 
fibres of communication from one or other of the ** perceptive 
centres " to the " naming centre " might be destroyed by disease. 
Supposing this to occur in the case of the visual perceptive centre 
the sight of an object would then no longer recall the name. This, 
condition was actually illustrated by a remarkable case. 

A very intelligent man, who talked fluently and well on any 
subject, and who i\T*ote correctly, spontaneously, or from dictation 
had completely lost the power of naming anything showTi to him. 
He could not after prolonged and painful effort name so familiar 
an object as a hand, or coat, or table, or recognize a letter of the 
alphabet, or read a word even of what he had himself wTitten a 
moment before. The lesion giving rise to this condition was situated 
in the white substance of the left hemisphere, between the posterior 
extremity of the fissure of Sylvius and the lateral ventricle, where 
this gives off the descending cornu. 

With this illustration in mind let it be supposed that there bad 
occurred a similar rupture of the communication between the auditory 
perceptive centre and the rmmc centre^ or idea centre, as it may 
indifferently be called. It will be seen that the effects will be of 
a far more complex character* If a spoken word conveyed no more 
ide^i to the mind than the written word in the case alluded to the 
subject of the lesion would understand absolutely nothing that 
was said t-o him ; a more serious and perplexing difficulty, however, 
would be that he would not know what he himself was saying, his 
own speech would be as unintelligible to him as his own \iTiting 
was to the patient whose case has been quoted. This condition 
wan enpposed to be Illustrated in Case of the former eommumca- 
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tion, but the patleat was seen only once in cQnsiiltaticin, and no 
post-mortem examination was permitted. fl 

Another condition may be imagined, that is, lesion in the nam^ 
or idta centre itself, and ihia ie what is believed to be illustrated 
by the case now to be related. 

James S^ , aet 60» an omnibus driver, was admitted into St. 

Mary's Hospital on October 16, 1877. He had b^en a fairly healthy 
man, and was described as having been particularly Intelligent, 
a good talker, reading much, and able to write welL He had been 
addicted to drink in the form of heavy bouts from time to time 
with sober intervals. In May, 1877, he lost his wife, and had been 
drinking hard, with httle intermission, ever sinee. 

A fortnight before his admission he had some sort of fit, of which 
no reliable description could be obtained, and from that time had 
been unable to speak intelligibly, and had kept his bed. 

On admission he was well nourished, had a good colour, a da^ 
eomple]don, and curly dark hair turning grey* The expression 
of his face was rather anx^ious and Inquiring. 

He walked into the hospital and up the stairs to the ward guided 
and assisted by friends, and had free use of both upper extremities. 
There was thus no hemiplegia, but slight paresis of the right side 
of the face was observed. Later, it was dkcoirered by the clinical 
clerk, Mr. Handheld Jones, from whose careful and able notes 
the account of the case is abstracted, that there was decided impair- 
ment of sensibility in the right half of the body. 

The most striking feature in the case was that the speech was 
for the most part an inarticulate jargon. When questions were 
aaked he replied, but as a rule nothing at all resembling a word could 
be detected in what he said. The voice was inflected naturally^ 
and he appeared to tliink that he was understood. Besides answer- 
ing questions he would go on talking^ addressing himself to one or 
another of those present, the whole being an incomprehensible 
ramble, but at times a distinct w^ord or phrase would slip out. 
He was emotional and often cried, and it was not dilBcuit to make 
out that he w*as begging for something— probably drink ; the word 
rum was distinguished once or twice, and he would become excited 
as he went on and end by crying. Wlien excited the phrase *' If 
you please " was several times heard distinctly. 

It was difficult to make out how far he understood what was said 
to him, his answers being unintelligible. He turned over in bed 
when told, but probably he ^vas assisted by signs and by assistance 
ofEered him. When questioned about liis symptoms he did not 
appear to comprehend at all what was aaked. He was, moreover, 
obviously quite unconscious of the fact that his own speech was 
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gibberifih, and appeared to have some idea in hia mind and to think 
that he wae giving expression to it. 

The pulse rate was 140, but many beats faOed to reach the wrist. 
There was no cardiac impulse anywhere. The heart sounds were 
feeble ; and near the apex the first was short and sharp, and either 
it was reduplicated or there was a slight presystolic murmur ; 
the second sound was inaudible at the apex. The breathing was 
hurried and jerky. Urine high coloured, acid, sp. gr, 1021, con- 
taining no albumen or sugar. 

He was put on simple diet with milk and beef tea. An aperient 
was ordered, and carbonate of ammonia 4 grains and tincture of 
digitalis 10 minims were given every four hours. His general 
condition improved rapidly. 

On the 19th the pulse was 120, weak, soft and regular; the 
respirations 40. 

On the 22nd. Pulse 96, soft, but more fuU and slightly irregular ; 
respirationa, 28. 

On November 3, the pulse had fallen to 60, 

My own interviews with the patient were so perfectly similar 
that the indications obtained may be summarised. 

The speech had the same peculiarities throughout. When asked 
a question he would make a brief reply as if he understood and 
answered ; the modulation of the voice and the emphasis were 
perfectly natural, and corresponded with the facial expression and 
gestures, but as a rule there was not the least semblance to words 
in what he said. He never even gave a simple yes or no. He 
would often address a long story to us, sometimes argumentative 
in tone, with much appropriate gesture and corresponding changes 
of facial expression ; or he would obviously be making some request, 
and would plead with great earnestness, going on to crying and be- 
seeching. We sometimes guessed that he wanted alcohol, and 
once he apparently wished to leave the hospital. It was when 
he was excited and emotional that words and phrases would shp 
out in the torrent of inarticulate sounds, such as *' If you please," 
" Thank you, thank you.'* 

It was a matter of great interest and importance in the estimation 
of the mental condition of the patient, and of the loss of intellectual 
faculties he had sustained, to make out how far he understood what 
wm said to him. His replies were often so suitable in length and 
emphftils that had there been no means of forming a judgment it 
must have been supposed that he had comprehended the question. 
When, however, he was told to do anything it was seen that he did 
not understand the simplest phrase. He sat up in bed once or 
twice when required to do so, but as this was not made a test ques- 
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tion, there would be other indications of what was wanted, and he 
was extremely ready in comprehending Eigns. When told to give 
his hand he invariably put out the tongue, and would do this aeveraj 
times during the same visit. When told to shut his eyes he Bome- 
times obeyed and sometimes did not, but whetlier he closed the 
eyes or not, he put out Ills tongue. 

The direct question whether he would like any of the intoxicating 
flrinks he was known to be fond of was avoided, as there was no 
intention of allowing him any, and it would have been cruel to 
tantalize him, but when they were mentioned in his presence, or 
when allusion was made to his habits, there w as no indication that 
he understood wbat was said ; the opportunity was not seized of 
manifesting his desire when the name was mentioned, as in ordinary 
aphasia. On one occasion only, when the sister asked him what 
he had had for tea, he is said to have answered ** Bread and butter." 
Other interesting particulars were obtained by Mr. M, Hand field 
Jones. It has already been stated that sensation was found by 
him to be impaired in the right half of the body and Umbs. At 
almoet every visit the patient implored him for something, and 
the work " Drink " could sometimes be made out ; '* If you please," * 
" Thank you," also were distinguished ; he frequently cried, but 
less after he bad been in the hospital for ten or fourteen da3?B than 
at first. 

Mr. Jones one day handed him a letter addressed to him at 
the hospital ; he took it, appeared to read the name and address, 
and then put it down. Not attempting to open it, Mr. Jones 
then wrote on a piece of paper "Give me your hand," and called 
the patient^s attention to it ; he took it, held it so as to get a good 
light on it, and then, having apparently read it, laid it aside ii^thout 
giving his hand, though asked to do so by word of mouth as well 
as in writing. 

He lay in bed and manifested no desire to rise. He would sit 
up in bed and appear to watch with interest w^hat was going on 
in the ward^ but did not seek to enter into conversation with other 
patients. When the meals were brought in he looked for his, 
and ate his food naturally. Wien the bowels were about to act 
he called the attention of the nurse by knocking on his locker, and 
then pointed to the commode. There was never an3rthing ostra- 
ordinary in his behaviour. 

On November 3 he was got out of bed and dressed. He walked 

with rather a tottering gait to the fire and sat tiiete for a short time ; 

after which he rose from the chair, walked back to bed, and got m 

with liis clothes on. 

His death was sudden and unexpeeted. During the night. 
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November 5 and 6, the resident medical officer was called to him. 
Before his arrival the patient bad got oat of bed and taken a large 
doee of his medicine (about 30 mioimB of tinct. digitalis) ; he had 
^en tried to reach the stool, but could not. He was found in a 
elate of extreme dyspnoea, and blue and Hvid in the face. Artificial 
respiration was tried, but he died in a very short time asphyxiated. 

Poat'mortcm essamimttion. — ^The head only was allowed to be 
examined. When the skull-cap and dura mater, which presented 
nothing remarkable, had been removed, the pia mater was seen 
to be white and opaque over the convexity of the hemispheres 
generally, and to be raised from the convolutions by a considerable 
amount of fluid. This gave an opalescent appearance to the 
convexit}^ of the brain. On careful examination a yellow discolor- 
ation could be seen through the membranes and fluid at tlie situation 
of the postero-parietal lobule near the longitudinal fissure, and 
could be traced dowTiwards towards the posterior end of the fissure 
of Sylvius, This part was also soft to the touch. 

When the brain was removed from the skull it was found to weigh 
47 oz. The vessels at the base were almost free from disease* The 
membranes here were transparent, and when the fissures of Sylvius 
were explored nothing abnormal was detected till the extreme end 
of that on the left side \vas reached, and here the middle cerebral 
articry was found to be occluded by a fibrinous plug. 

The two hemispheres being separated it was seen that the ven- 
tricles were in a slight degree distended by clear fluid, but all the 
parts seen in them were normal, and the septum lucidum intact. 

The right heraisphere, except that the membranes on the con- 
vexity were opaque, and that there had been fluid beneath them, 
was sound. 

The left hemisphere presented obvious disease, limited to its 
posterior half. The frontal and ascending parietal convolutions 
and the anterior part of the temporo-sphcnoidal lobe were healthy 
in appearance and consistence. 

Above the posterior end of the fissure of Sylvius the convolution 
forming the supramarginal lobule w^as yellow in colour, shrunken 
in volume, and soft. This condition extended upwards and back*J 
wards to within about half an inch of the longitudinal fissure justl 
in front of the external parieto-occipital fissure, involving, there- 
fore, the postero- parietal lobule. Extending backwards the morbid 
change implicated the angular gyrus, and nearly reached the 
occipital lobe ; in a downward direction the adjacent parts of the 
temporo-sphenoidal lobe, the posterior end of the inframarginal, 
and parallel gyri^ were soft, but not wasted or discoloured on the 
surface. J 
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1. Exftinmed by a euoGefialon ol ^ertiGal tranaverfie aeotions 
from the frontal extremity of the hemisphere backwards^ softening 
was first encountered in the lower end or foot of the poeterior ascend- 
ing parietal coovolutton, quite at its postenor part ; it did not here 
extend into the fisBure of Sylvius, and there was no external dis- 
coloration. On the lower side of the fissure in the teniporo- 
Bphenoidal lobe, there was softening in the inframarginal gyrus to 
the depth of half an inch. 

2. Half an inch further back, and about three quarters of an 
inch from the end of the fissure of Sylvius, the section found the 
substance of the eupramarginal lobule soft and almost diffluent, 
and its surface in the fissure of a brownish-yellow colour ; the tem- 
poro-sphenoidal lobe was aLao softened nearly to its inferior surface* 

3. A section across the extremity of the Sylvian fissure passed 
through the maximum of softening, which here extended from near 
the longitudinal fissure, across the convexity of the hemisphere^ to 
witliin half an inch of the inner and inferior border of the temporo* 
sphenoidal lobe ; the greatest depth of the softening was midway 
and meaauied about three-quarters of an inch* In successive sections 
behind this point, the area of softening became narrower and its 
depth less ; it extended backwards midway between the upper 
and lower borders to withm an Inch of the occipital extremity, 
being very shallow at its posterior part. It involved of course the 
angular gyrus and the middle pli de passage. The softening did 
not at any part reach the central ganglia or the ventricle. 

The Lc^on. — ^The part of the heanisphere affected was thus the 
regions supplied by the third and fourth branches of the middle 
cerebral artery, and the convolutions softened were the postero* 
parietal lobule, incompletely and superficially ; the supramarginal 
lobule throughout its extent, and in depth down to the oval white 
centre ; the entire angular gyrus profoundly ; the annectent gyrus 
behind it superficially ; the posterior half of the inframarginal or 
first tempore -sphenoidal gyrus ; and opposite the termination of 
the fissure of Sylvius almost the entire tiiickness of the temporo* 
sphenoidal lobe. The frontal lobe and the oblique ascending 
parietal convolutions, in which the motor centres have been 
localized, were, as has already said, free from disease. 

Whatever may ultimately be the interpretation placed upon 
them, cases like this are worthy of careful study. A definite lesion 
is found, to which, from the history of the attack, there can be no 
hesitation in assigning the symptoms. It is important, thereforei 
that a definite idea should be formed as to the nature and extent 
of the loss of function sustaiDed* Under eacdi of the general de* 
scriptive terms in common use, such as coma, deUrium, uncon- 
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sciousnesB, mBensibjlifcy, are iBcluded conditions eaaentiaUy differ- 
ent, and an analysis of them may be as fruitful of results as a " study 
of conviilBionB " has proved to be in tlie hands of Dr. Hughlings 
Jackson. Even words liko aphasia and amnesia, brought into us© 
for the express purpose of defining a single invariable condition, 
become snares and hindrances by being employed to designate by 
the same name affections which a careful description would have 
shown to be different. 

Commentary. — The patient in the case under eonsideration had 
lost the faculty of understanding words spoken or written byhim' 
self or others, so much so that he was not even aware that his own 
attempts to talk were simple gibberieh ; the question is whether this 
alone would account for this condition, or whether there was not some , 
ftirther and more general impairment of the mental po\^*ers. It was 
of course impossible to test his memory, but he recognized his 
friends and knew what he might expect from his medical attend- 
ants and from the nurses, addressing to the former his inarticulate 
requests, and summoning the latter when he required their assist- 
ance. He manifested great disappointment also when any resident 
medical officer or clerk passed through the ward without noticing him. 

Again, he had obviously idead in his own mind to w^hich he 
thought he was giving expTesgion,and his gestures and changes of 
facial expression were remarkably significant and appropriate* 
On superficial observation he might have been set down as simply 
imbecile or demented, but a far greater degree of imbecility is 
seen without any approach to his want of comprehension of words 
or to the inarticulate character of his speech, and it is not difficult 
to conceive the helplessness and be^A-ilderment of a man who sud- 
denly finds himself unable to understand what is said, and sees 
that those around him fail t-o understand him, ^hile he supposes 
himself to be speaking as well as ever. Had the patient been 
an Asiatic, and his only language one of which we were absolutely 
ignorant, we should not have discovered that he was suffering 
from any impairment of the mental faculties. 

It seems probable, then, that the complete loss of comprehension 
of words exhibited by this patient would account for his mental 
condition, and the interpretation here placed upon this loss is that 
it was due to destnictive lesion of an area of the cerebral cortex, 
in %vhich perceptions derived through the different senses are com- 
bined and elaborated into ideas of tlie objective causes of sensation, 
which ideas, again, are in this centre associated with and symbolized 
by names or words. If the interpretation is correct, we have at 
some parts of the cortex involved in Uie softening the centre in I 
which " concepts " are formed, '' naming " takes place. J 
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It may be conddered fortunate th&t the problem was not cM>tn- 
plicated by extension of the softening to the third front-al convolu- 
tion. Had thig been the case it would have been impOBsible to 
exclude the hypothesis that the amnesia was represented Btructor- 
ally by lesion involving the same cortical area as aphasia but 
more extensive, and that thus amnesia was an aggravation of aphasia. 
There being, however^ no lesion to which aphasia could be attri- 
buted, the distinction, arrived at by analysis, between words 
considered as intellectual symbols, the elaborated product of sensory 
impressions, and words considered as motor processes, is confirmed 
by disease, Br, Hughlings Jackson has aptly called the third 
left frontal gyrus the " way out " for words ; in the case related 
it was the '' way in,'* and the centre in whioh words are formed as 
" concepts/' which were damaged or deBtroyed. 

It is important to note the fact that an affection of language other 
than aphasia is produced by disease in the left hemisphere. Th^^J 
softenuig was extensive, including the auditory perceptive eentre^H 
of Ferrier or a part of it (the posterior half of tlie infraraarginal 
gyrus), the visual perceptive centre (angular gyrus), as well as the 
more hypothetical centre for concepts and names not yet localized • 
but affecting one hemisphere only the observed results go beyond the 
anticipations we sliould have formed. Still more remarkable is the 
ease mentioned in which a limited lesion in the white substance 
underlying the angular gyrus of the left hemisphere, and presum- 
ably isolating It from this centre for concepts and names, abolished 
the power of naming an object at sight. 

With regard to these, as in aphasia, there arises the question — 
What would be the effect of a similar lesion in the opposite hem- 
isphere ? Destruction of the third frontal convolution on thi 

left side of the brain gives rise to aphasia ; on the riglit side i 

does not. The precise results of lesion of the right third frontal^ 
gyrus, if not simply negative, are not definitely known. Ap- 
parently the employment of this convolution in the left hemi- 
sphere as the "way out" for language involves the predominatit, 
if not exclusive, employment of this hemisphere at other stagai 
in the complex process by which language becomes the vehicle or, 
it might almost be said, the instrument of thought. 

This, again, according to the hypothesis of Broca and Moxon, 
is a secondary consequence of right handedness, the dextral pre- 
eminence of the hand implying sinistral pre-eminence of the brain. 
It may already be taken as established that there is a marked 
functional difference betw^een the two hemispheres, which in stmc*. 
ture and arrangement are so nearly alike, but whether this consisti 
dmply in a relative superiority of the left, or whether there is 
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thrown upon the right some compensatory superiority in a less 
conspicuous function than that of language, cannot yet, in the opinion 
of the writer, be determined. A comparison of the results of lesions 
in similar parts of the right and left hemispheres will afford informa- 
tion of extreme interest and value. To this Mr. Callender has made 
an important contribution in the 8t. Bartholomew's Hospital Reports^ 
Vols. III. and V., 1867 and 1869. The question is, however, too 
large to be opened in the present communication. 



A CASE OF PECULIAH AFFECTION OF SPEECH^ WITH 

COMMENTARY 

Brain, 1878-0 

This paper was so far written before Dr, Hughlings Jaebioii'a 
article ** On Affections of Speech from Brain Disease " came into 
my hands, that to take advantage of it and diacuss points in which 
we appear to differ ^ould necessitate it-s entire reconstruction. It 
ifl, moreover, iimply a memoire pour servir, and does not pretend to 
give a complete account of the relations of derangements of speech 
mth lesions in the brain, but presents the question from a paiticular 
point of view. This, it is hoped, will explain and excuse the absence 
of reference to the work of Jackson, Bastian, Ogle, and others, in 
the same field, the value of which to science, and its instructiveness 
to myself, I shall alwa}^ be forw^ard to acknowledge, Tbe patient, 
a weU-educated and intelligent young man, was admitted under tbe 
car© of Dr. Sieveking, January 18, 1878. 

Eight years previously he had contracted syphilist and sulFere^^J 
from secondary mamfestatione of this disease. ^H 

For a year he had noticed that wine had an unusual effect upon 
him, a single glass making him feel intoxicated, and he had had 
occasional seizures, during which he lost his sight and almost con* 
sciousnesa ; Ms limbs trembled, and he had to grasp something 
to prevent himself from falling. These fits of pdii mal lasted from 
two to five minutes. ^^fl 

About a fortnight before his admission he was suddenly Bei^efll 
with right hemiplegia and loss of speech. It was stated by tbe 
friend who brought him that this had come on during the night ; 
but he subsequently explained in a fragmentary manner, that the 
attack occurred during the evening, that, quarter of an hour before 
he had been quite well and was smoking ; he put down his cigar, 
and suddenly lost the use of the right limbs. 

On admission he could walk in a tottering way, could move 

the right arm vaguely, hold a pen in his hand, but could not ^Tite. 

He appeared to understand all that was said to him, but was unable 

to answer questions — he tried, but failed ; said ** Yes, y^, y 

and would \^ ave his hand. He tried to write witli the left hi 
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but could not ; he produced a letter he had written before the attack 
to show that he had been able to write. 

There was no deviation of the tongue when it was protruded, 
and he could whistle well, the mouth, however, going slightly to 
the left. 

He improved in all respects, recovering power in the right arm 
and hand, walking better, and acquiring words* On January 29 
he could say his own name, and write it with eSorfc* When a^ked 
how he was, he would answer " Yes, yea, very much better/* but 
was capable of little beyond this. Said " yea '* on all occasions ; 
in trying unsuccessfully to answer a question would say "Yes — 
the— Eh ! Yes I Yes ! Ob gracious me ! Yes/* 

Still unable to read or write* 

Dr. Sieveking called my attention to the case on February 26, 
as one presenting peculiarities, and kindly gave me permission 
to study and make uae of it. By this time the arm and hand had 
nearly recovered their normal mobility and power, but the leg wae 
carried itiffly, causing the walk to be slow and clumsy* There 
was no obvious deviation of the tongue on protrusion, or inequality 
of the two sides of the face. 

He remained under observation in the hospital till near the end 
of March , and was last seen on April 2, The following particulars are 
summarized from notes made during this period, gradual improve- 
ment taking place, but not to such a degree as to cause any eaaential 
change in his condition* 

He appeared to understand all that was said* 

He rephed to questions requiring brief and simple answers readily 
and distinctly, saying, for Instance, " Very much better/' when 
asked how he was, and varying the phrase ; or, " Oh yes, perfectly," 
when asked if he understood what he was reading. He w^ould 
also, when embarrassed in endeavouring to express himself, inter- 
polate the phrase, " but I can speak very much better than I 
could/' 

He was unable, however, to give a connected account of any- 
thing requiring more than a few words. His method of correcting 
the statement which had been made to us that he woke up from 
sleep paralysed and speechless, was somewhat as follows : ** No 
- — evening, evening^put down my cigar — smoking, smoking not 
quarter of an hour^ — all at once " — indicating by gestures the loss 
of power in the limbs, and adding — ** Couldn't speak/* 

Again, wishing to inform me that he had heard from a brother 
in America, to whom a friend had written respecting his attack, 
he came up to me, fumbhng in his pocket for a letter (not the one 
from his brother, as he told me on inquiry), and saying ** Brother — 
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brother — ^'Merioa — letter — New York — two brothers in America 
It WM only by questiom baaed on hint® afforded by euch fragmea 
of phrases tliat his etory was elicited. One of the brothers waa 
dentist in New York, He was unable to recall the word dentil 
but said '* Doctor — ^Doctor ; " indicating, however, that he was n 
exactly the same kind of doctor as myself, and getting out of h 
difficulty at length by tapping his teeth. When I aaid the wo^ 
** dentist *^ he assented, and repeated it after me. Another brotb 
was apparently in Pemambuco ; he corroborated my guess tl^ 
this was the place he was endeavouring to name, but was neiB 
able to say this longish word. 

At fii^t he had lost aU notion of numbem, and could not t 
how many 2 and 2 made ; but by practice he could on February 
add together two low figures, and was beginning to learn H 
m^ultiplieation table. On the 20th he could multiply by 2 and 
up to 12. but he could not tell what 5x5 gave. He could she 
the numbers up to 10 on his fingers, but not 25. 

When the table, a glass, an inkstand, violets were pointed a 
to him, and he was asked to name them, he was unable to do ( 
When last seen, April 2, he could not name his gloves, or hat, 
& pen. He named some objects — his hand, the fire, etc. ; and wh 
he had been tested with regard to any particuiar thing, he woi 
usually be prepared with its name on a subsequent visit, 
was rarely able to give Dr* Sieveking's name, when asked wfc 
physician he was under* 

He said he spoke French^ and, when tested, did so with an exo 
lent accent ; but in trjriJig to say that he had lived in Paris ai 
boy and gone all over France, he betook himself to English. 

The Peculiar Affection. — Up to this point there is nothing ve 
remarkable in the case. The peculiar and interesting feature vi 
developed when he was made to read aloud. He perused 
newspaper regularly, and with all the marks of intelligent inten 
He understood it also, for he went to the sister in a state of g^ 
excitement to tell her of the failure of a firm with which he h 
businc^ss relations, carrying the paper in his hand, and pointing i 
the announcement ; and he could always find a given paragraph wh 
asked to do so as a test. When, however^ ho was asked to r6 
aloud, the result was gibberish. The folio \ving passage was selects 
** You may receive a report from other sources of a supposed att4 
on a British Consul- General. The affair, however, is utterly i 
worthy of consideration. No outrage was ever intended, and t 
report is due to misrepresentation of the facts. The Odessa lini 
again working properly," It was read slowly, and in a jerky mam] 
as nearly as it could be taken down thus : *' So but wiajee < 
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wenem&nt ap npay fro friiz fenement wiz & seoona ooz foz no Sopiuas 

a thee freckled pothy conoUied. This affaiae eh oh cont oh curly of 

consequences, Uce fludoe val oh ea es entain ah bee enepol a oh 

Idee a ah measequence oh coz foz. The assoil lens a puff pifl 

" miaa corres povety." 

It will be seen that there is no traceable relation between the 
passage and his rendering of it beyond a certain imperfect corre- 
spondence bet\^'een the number and length of the words, obscured 
by the difficulty of determining whether some of the sounds repre- 
sented words or interjections thrown in when he was perplexed* 
Unfortunately he was not made to read the same passage twice 
or three times, his attempts being taken do\ni in WTitlng, but it 
was clear that there was no regularity in the substitution of certain 
constant inappropriate sounds for giiron combinations of letters. 

It was evidently an effort to read aloud, requiring close attention, 
and he read seriously and steadily, apparently unconscious of the 
absurdity of his utterances (probably because he was too intent on 
his task), till interrupted by laughter which it was impossible to 
restrain, in which he usually joined. 

He was never able to give the simplest written answer to a ques- 
tion or to write from dictation, but he signed his name quite well, 
and wrote down the names of his brothers, but with the initial 
only of the Christian name, the surname in fulL He wrote T. for 
Tom, but could not write Tom, though habitually saying it. He 
could not give his address in \nHting, 

When asked to copy a sentence , he wTote the short words quickly 
and in a good hand, but a long word he took down slowly, letter 
by letter, in large schoolboy characters, usually accurately ; but 
as he wrote each letter he named it aloud, and always wrongly^ 
He always, however, gave it the name of some letter or other, and 
not a name of his owTi invention. 

Commentary, — At first sight it seems impossible to realize the 
mental condition in a case such as this, or to specify the derangement 
in the mechanism of speech and thought which gave rise to the 
extraordinary perversion in the translation of printed ^^ords into 
sounds ; but cases have been observed which appear to throw, at 
any rate, some light upon the phenomena. 

It will be well, in t!ie first instance, to estimate as nearly as 
possible the general intellectual damage. This appeared to be 
very slight. The patient understood all that was said to him, 
conducted himself rationally, appeared to have perfect recollection 
of Ilia past hfe and occupation, displayed an intelligent interest in 
all that was going on around him, in his own case and in our inquiries i 
into it, and showed much ingenuity in contending against the difii- 
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culty in expreiising himaelf occaaioned by his loss of mamoTy lo 
words. He appeared, however, to have lost the idea of number t 
a very considerable extent ; he could not at first have added i 
and 6, or told what twice 6 loade ; and ^ hen he had mastered th 
first two lines of the multiplication table, he was still unable tn 
say what 5 times 5 gave. Possibly tliis might arise from f&ilui^ 
to reahze the number indicated by iU name, or to recall the n&nu 
of a number, and be an example of Ms loss of this memory for uamea 
Unfortunately he was not tested by concrete illustrations, as bj 
being made to give change for or out of a sovereign. He was unable? 
however, as already stated to show on his fingers numbers above 10 
The difficulties in expressing himself in words seem to be capahh 
of resolution into the following factors. 

1, Idem no longer evoked in the miTid the u?Qrds necessary for theii 
exjire^sion^^So far as this went, it was a loss of memory for words 
and not the losa of tho nipmory how to say ^ords ; if the wordi 
were supphed, or merely suggested, the patient made use of then 
at once* In this respect, therefore, the ease was distinguishabli 
from one of aphasia proper, in which phrases or words dicta tec 
cannot be repeated. It was not, however, simply a loss of thi 
memory of names or of the power of naming. In a spoken sentence 
there are two distinct factors, the names, and the other parts oi 
speech which bring the names into some relation ifvith each othei 
(a proposition consists of a subject and a predicate) ; the nama 
alone are intellectual symbols of external objects or of concepts 
the predication in which the other words are employed is an intet 
lectual operation. Now in some instances of loes of memory o 
words the difficulty arises entirely from the impossibility of recaJliiij 
to mind names (a condition which might be called simple amnesli 
had not this term through vague employment lost all definite meait 
ing). Such was not quite the case here ; the patient had difiieult; 
in remembering names, but often when he appeared to have tk 
names in his mind, as for example, "brother,'* "New York,' 
** America," he could not construct the sentence, 

2, There was therefore also a defect of " intellectual expression,' 
that is, in the efferent department of the cerebral mechanism o 
speech, but anterior to that which constitutes simple apJiaaia. Aj 
aphasic may propositionize in consciousness, may raentaUy rehearse 
a sentenoe but be unable to utter it ; the patient Iiere was obvi 
ously unable to construct a sentence in his mind, but once preseni 
to his mind it was promptly spoken, 

3, The sight of an object no longer recallrd its name. — This migfa 
be looked upon as simply a particular case of the general defect o 
memory for names which existed here* But the faculty of naming 
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objects at sight (the automatic sugg^tion of the name by a viBual 
impreeaion) may be absolutely lost, while there is little or no impair- 
ment of the power of recollecting names or other words.^ A case 
is reported by me in VoL LV. (1872) of the Medico-Chirurgical 
TransactionB, in which a man who talked fluently and well^ and 
was scarcely ever at a loss for a word of any kind, could not name 
the most familiar object shown to him* He could not give the 
name of a single letter and could not therefore read ; he could, 
however, write correctly, either from dictation or apontaneouflly, 
but he was absolutely unable to read what he had himself wTitten* 

4* There was absolute loss of the faculty of translating auditory 
symbols (spoken words) into visual or graphic sjrmbols, and of the 
power of graphic expression, i.e. he was completely agraphic ; 
could neither write from dictation nor spontaneously, though 
he could copy and render printed into current charac^ters, 

6. While he understood visual or graphic symbols he could not 
render them by the appropriate verbal symbols* 

It is no explanation of cases such as this to invent names 
more or less expressive of the derangements observed or to 
describe them in psychological terminology. What is wanted is 
that the damage in the cell and fibre mechanism of speech, and 
of the mental operations concerned in speech shall be specified. 
This mechanism in, however, yet unknown ; a few important por- 
tions of it are identified, but that is all which can be said. 

The Mechanism of Speech. ^In attempting to construct this 
mechanism hypotheticaUy, the basis must be such facts of structure 
as are known, together with experimental and clinical localization 
of functions ; and the scheme must be consistent with the mode of 
nervous structure and operations as exhibited in the simple forms 
of nervous apparatus. 

We have tlu'oughout the nervous system a receptive and emissive 
department, which may be called, for convenience, sensory and 
motor respectively. The relations between these two divisions, 
and between higher and lower nerve-centrea, as exhibited where 
they are simplest and most easily followed, viz,, in the spinal cord, 
\i ill furnish a guide to the higher and more complex relations. 

Now all muscular movements are performed under the direction of 
a " guiding sensation." The precision of action of the Umbs would 
be impossible without the controlling influence of sensation in the 
parts set in motion. Structurally this would be represented by 
saying that the motor cells of the anterior nerve-roots concerned 

' The converse, however, of thia— absolute lose of the power of oallmg to 
mind names while the name la at on^ Biiggoit^ by the eight of the object — 
IB not known to me. 
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in the execution of a given movement are originally selected and 
combined through the sensory cells of the posterior nerve-roots. 
For each movement there is employed a certain definite group of 
motor nerve-cells in the cord; the education of the cord for a 
given movement would be the association by processes of the cells 
forming its group ; and this is effected under the influence of 
guiding sensations from the limb, i.e. through the sensory cells in 
the posterior grey columns. The motor cell-group constituted in 
this way is then ready for employment by a higher centre. 




Fig. 8. 

A diagram may assist in rendering this idea more clear. « is a 
group of sensory cells, which receives the guiding impressions from 
the periphery, and under its influence is arranged the group of motor 
cells m, which call into action the requisite muscles ; / is a bundle of 
flbres, from a higher centre which employs the motor group m. 
This is representative of the entire process of motor education. A 
motor cell-group is formed under the guidance of a sensory cell- 
group on the same level, and, when formed, is made use of by a 
higher centre ; this higher centre having, so to speak, been the 
exciting cause of the process. An infant in the dawn of its intelli- 
gence desires to use its hands to grasp an object and carry it to its 
mouth, this is the stimulus from the higher centre ; the gradual 
acquisition of precision in the required movements is the association 
of the appropriate motor-cells in the cord for combined action, 
which is effected through guiding sensations from the hands and 
arms, transmitted of course to the sensory cells, and by these to the 
motor-cells. (We may parry the objection that sight is the guiding 
sensation, by supposing the child employed in the illustration to 
be blind.) 

In the case of words, there will be somewhere or other in the 
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higher oentres a set of motor nerve-cella, from which will desscead 
fibres to the nerve-ouclei of the thoracic muscles for the production 
of an expiratory current of air ; others to the larynx for phonation, 
others, again, to the tongue and lips for articulation. The aet of 
cells called into action in the utterance of a given word will con- 
stitute what I have elsewhere called a " word*group,'* and I have 
hypothetically located such word-groupa in the corpus striatum, 
where they would be formed or linked together under the guidance 
of auditory sensory impressions, reaching the corpus striatum 
tiirough the thalamus* The word-groups in this ganglion would 
be simply motor combinations, quite irr^pective of the use of 
words in language, intellectual and emotional ; they would, in 
fact, be exactly on the same level as the words learnt by a parrot. 

I am no longer, however, quite so confident that the corpus 
striatum is the indispenfiable intermediary between the hemisphere 
and the cord, since cases are on record in which both divisions have 
been destroyed or greatly damaged without the hemiplegia which 
would be inevitable were this the case. This, however, would only 
shift the seat of the primary word-groups to the third left frontal 
convolution, without making any other difference in the plan of the 
mechanism of speech, which I advance by way of provisional 
hypothesm. 

Ascending to the hemispheres » it will be simply assumed without 
argument that the third left frontal convolution is the " way 
out " for intellectual expression by Bpee<?h, for words in relation 
to ideas. This is not simply because the third frontal con- 
volution is the convolutional motor centre for the lips and 
tongue, since we constantly see aphasia without right facial 
hemi- or monoplegia and conversely right facial hemi- or 
monoplegia, without aphasia. The higher centre which calls into 
action Broca's convolution we cannot localize. The guiding 
centre will be the auditory perceptive centre placed by Ferrier . 
in the inframarginal gyrus of the fissure of Sylvius* The oelb I 
of the third frontal will be trained and grouped for the utterance | 
of ideas transmitted to it for expression, by means of ceUs of the ' 
Sylvian inframarginal, which, as the seat of auditory perception, 
will have registered words as heard. 

Affections of Speech, — Now just as the integrity of the nervous 
apparatus of guiding-sensation is essential to precise and orderly 
movement, even when the motor cell-groups are organized, so is 
the due connexion between the auditory perceptive centre and 
the speech*centre essential to precise and orderly utterance. 
Damage to this relation is the explanation of "" nustakes in words." 
For the sake of eleomeea we may again re&ori to ^ ^^^^ta. 
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Lesion of 8, the speech-centre, the third left frontal, will give 
rise to aphasia proper ; lesion of a, the auditory perceptive centre 
(inframarginal Sylvian gyrus), or of a «, a and s remaining intaot, 
would cause " mistakes in words," probably different in kind in 
the two cases. 




Fio. 9. 

Up to this point we have the explanation (hypothetical and 
provisional) of ihree forma of affection of speech. 

L In the lesion of s, of simple aphasia, in which the patient 
understands all that is said to him, and knows what he would 
like to say in return, but cannot put it into words ; the " way out " 
for words in intellectual expression is broken up. He may say 
" Yes " and " No," and a conventional word such as " Good- 
bye " may sUp out when occasion arises, or an emotional phrase 
on excitement, which I have elsewhere supposed to be possible 
through the existence of primary word-cell-groups in the corpus 
striatum, which had, by frequent repetition, acquired a secondary 
reflex association with emotional states. He will be unable to 
repeat his favourite oath, or his formula of welcome or leave-taking, 
or perhaps even " yes " and " no," when bidden to do so. 

2. By lesion of the line of communication as the explanation of 
mistakes in words recognized by the patient. 

3. In lesion of a of mistakes of which the speaker remains alto- 
gether unconscious. 

There are higher centres, however, than those with which we 
have been occupied, and we may consider the part they play in 
the function of language, and the disorders which lesion of tiiem 
may produce, before we refer to the complications introduced by 
reading on the one hand and writing on the other. 
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Naming and Propositionizing Centres. — ^The formation of an 
idea o! any external object is the combmation of the evidence 
respecting it received through all the senses ; for the employment 
of this idea in intellectual operatioos it must be associated with j 
and symbolized by a name. The structural arrangement cor- 
responding to this process I have supposed to consist in the' 
convergence from all the " perceptive centres " of tracts of 
fibres to a convolutional area (not identified), which may be called 
the " Idea Centre " or " Naming Centre." This will be on the 
sensory, afferent, or upward aide of the nervous S3rstem ; its 
correlative motor centre will be the ** Propositioniaing Centre," in 
which names or nouns are set in a framew^ork of other words for 
outward expression, and in which a proposition is realized in con- 
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sciousness or mentally reheai-sed. If we are to have a seat of the 
faculty of language » it would be here rather than in the tliird left 
frontal convolution, with which, however, it may possibly be in 
close proximity. 

Expressing this by a diagram, w© have v, a, and t, the 
Visual (angular ^rus, Ferrier), Auditoi-y {inframarginal Sylvian 
gyrus), and Tactual (uncinate gyrus), perceptive centres sending 
converging tracts of fibres, v n^an, t n to n^ the " naming centre," 
Here the perceptions from v and T (smeU and taste are omitted for 
the sake of simplicity) are combined into an idea, which idea is 
symbolized by the word re^chiiig ir through a, which has always, 
in the experience of the individual, been associated with the obve^t* 
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p is the propoBitionizing centre in which the phrase is formed, it 
relations with n and s being sufficiently clear. 

It will no doubt be objected that there is no evidence of tw< 
centres, one for propositionizing, and the other employed by i 
for utterance ; one for the construction and mental rehearsal of i 
phrase, and the other for realizing it in spoken words ;. and it ii 
unquestionably true that, in a large proportion of cases of aphasia 
both faculties are lost. The independence of the two operationi 
seems to me, however, to be established by the following facts : 
a. There are cases in which the patient cannot frame the simplest 
phrase, but can repeat anything said before him. Here a is intact. 
N destroyed, p. The converse of this — namely, that a propoeitioi 
is realized in consciousness, so that not only the wish, but the words, 
are present to the mind, while the expression of them is impossible 
— is difficult to establish ; but a comparison of cases of aphasia 
has led me to the conclusion that such is sometimes the case. If, 
however, there are really instances in which speech is lost while the 
power of writing is retained, this would be conclusive. This will 
be considered later. 
This diagram will perhaps bring out clearly, what is, however, 
i well recognized, the distinction between nouns or names and other 

li parts of speech ; the receptive centre, n, has to do only with names ; 

as soon as other words are brought into use a motor function is 
exercised. It will further enable us to represent the causation of 
other derangements of speech, e.g. — 

4. Loss of the memory of names or nouns. Numerous examples 
are on record ; and a very good illustration has lately passed under 
my observation. An old gentleman, after very slight right hemi- 
plegia, can give long answers jBuently and volunteer statements, 
so long as the phrase does not contain a noun. '" Oh yes, I am much 
better than when you last saw me." " I shall be 73 on the three — 
four " — when he confused himself in trying to find the word De- 
cember. He could not name a hand when told to do so, but in his 
effort something like leg was once heard. This gentleman's memory 
of facts, events, dates, and faces is very good. 

It will be at once seen that lesion of the naming centre, n, gives 
the explanation of the functional loss. 

5. Another derangement of speech is where names are more or 
less remembered, but there is loss of the faculty of constructing a 
sentence which shall convey the ideas to be expressed regarding 
them ; that is, of the power of framing a proposition. The lesion 
here will be in the propositionizing centre p. 

This condition is illustrated imperfectly in the case which forms 
the text of this commentary, as when the patient could only say, 
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*' Brother, brother — New York — America — two brothera in Amedoa 
— letter," leaving it to us to fit the words together so aa to convey 
information. 

6* Still another derangement of language is one well illustrated 
by the case to which aUusJon has already been made, related in my 
paper *' On the Mechanism of Speech and Thought," in the Mcdiay- 
Chirurgimi Tram, for 1872 (Vol LV.}, and dwelt upon alao in a 
communication *' On a Case of Amnesia," in the Transadhns for 
1877-8, that of a man who conversed fluently and WTote correctly » 
both from dictation and spontaneously » but who was unable to 
name any object which he saw, or to read a single letter, printed or 
current, even in what he had himself just written. 

The channel of communication between the visual centre, v, 
and the naming centre, n, was destroyed* It may be added that 
the lesion found in this case underlay the angular gyrus in which 
Ferrier locates the visual perceptive centre. 

Traces of a similar loss of the power of naming an object at sight 
are present in many recorded cases, but it is rarely that the clue 
has been followed. In the case here related there \\as impairment 
of this naming power. 

7* Cases in w^hich the auditory perceptive centre A, or its com- 
municating tract with the naming centre a n, h destroyed* These 
have been recently considered in the communication to the Medico- 
Ctururgical Society, already mentioaed '' On a Case of Amnesia, 
etc." 

If the speculations here pursued are weU-founded, and it is claimed 
for them that they are based upon careful anatomical investigation, 
and upon the application to the results of tins investigation of the 
localization of functions by Ferrier, Hitzig, and others, to which 
the anatomical facts adapt themselves with perfect readiness, it 
follows that derangement of speech may be caused by lesions in 
different parts of the cerebral cortex, as has been found on post- 
mortem examination. In the case of amnesia reported to the 
Medico-Cliirurgical Society, in which there was loss of comprehension 
of spoken or written language, while the speech was mere gibberish ^ 
the lesion lay entirely behind the motor region of the hemisphere 
as had been prognosticated ♦ 

Now most of the objections to the functional association of 
Broca's convolution, with an important link in the mechanism 
of speech, are based upon the idea that all forms of speech 
disturbance should be accounted for by changes in this ^nie. 
This idea has been encouraged by the vague use of the term 
aphasia, and by employing compounds of this w^ord, such as 
amneaic aphasia » ataxic aphasia, paraphasia, etc.^ to d^±AXQt£^\!^\^ 
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different Bpeech*d©rangemetite. It cannot be too strongly 
that different affections of speech indicate damage to differa 
p&rts of the mechanism of speech, and therefore lesions at differs 
points of the cortex, or white fibres of the hemispheraB. In com 
of time, by careful analysis of derangements of language and epeec 
and by minute and accurate description of the lesions associat 
with definite forms of derangement, the localization of the differe 
eeU-areas which enter into the apparatus of speech may be effect€ 
Conjeaured mt€ of the PropoBvtionizing and Naming Cmires,' 
It is probable that the propositionizing centre f, and the spee 
or utterance csentros, are in very close proximity, as they are so coi 
monly affected together ; and p, as belonging to the motor departmcs 
of the cerebrum, would be in the anterior part of the hemispher 
H, on the other hand, being on the reception or sensory side of ti 
nervous apparatus, might be expected to be in the neighbourhoi 
of the perceptive centres. As a provisional guess I have conjectur 
that s may be in the foot of the ascending frontal (first ascendi 
parietal) gyrus, p in the third left frontal, and that N may be sitaat 
in an unnamed lobule (collateral lobule of my papeT "On t 
Structure of the C^erebral Hemisphere "), situate on the under-surfa 
of the tempero-sphenoidaJ lobe, near ita junction with the occipil 
lobe, as fibree from aU the convolutions in which perceptive centi 
have been placed by Ferrier converge to and end in its grey corte3 
Beading and Writing. — There remain to be consid^^ the coi 
plications Introduced into the question of language by readi 
and writing* They are extremely perplexing, and have be 
arbitrarily excluded from consideration up to the present stage 
the discussion, for the sake of simplicity and cleamesSp 

The steps of the educational process by which these aria I 
ae quired are as follows : Reading of course precedes writing, a 
there -will be firat the association of visual perceptions, letters 
words, with previously familiar sounds, or auditory perception 
the acquisition of this association is greatly facilitated, and 
almost aided by simultaneous utterance of the sounds at the biddi 
of the teacher ; but this is not absolutely necessary, as clnldi 
sometimes leam to point out letters which they cannot be persuac 
to name. This process wiU be represented in the diagram by brii 
ing into use fibres connecting the auditory and visual percepti 
centres a and v, and again perhaps by fibr^ passing between 1 
visual centre v and s, the speech centre. 

At first the entire attention is absorbed by organisation of i 
association- Unks between these lower centres, aud the subje 
matter of what is read is altogether neglected. Later, when I 
aeaooiatioQ of the visual and auditory perception of words 
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perfected, and the responae of the Bpe^ch-centre s has become 
automatic, ^Titten words convey ideas to the higher centre N, and 
eventually quite as promptly as fipoken words* In reading to 
oneaelf , the path v s may come to be as entirely neglected as the 
path A s in listening. Whether the perceptions are transmitted 
upwards through a, or directly from v to N, cannot be said. Since, 
however, it appears from observation of cases of aphasia thai 
visual perceptions of words, printed language, must be realized, or 
capable of reaHzation, in consciousaeEs as spoken words in order 
to be understood, it does not seem probable that an independent 
path exists between v and w. 

In learning to write, the centre w^ which will be that for the 
delicate movements of the hand, is educated through the visual 
centre v ; that is, by repeated copying. cell-groupB, or cell'groupjiigs> 
will be organized in w, representing written words which can then 
be employed by the propositionizing centre T in intellectual eiprea- 
aion. There must, however, be a close association between s and w; 

As a rule, aphasia and agraphia go together, and tliis all but 
constant association is not explained by any very close proximity 
of the centres for the lips and tongue to that of the hand, as locaU^ed 
by Ferrier and Hitzig, causing the two to be involved in a common 
lesion. There maybe absolute loss of the power of writing when 
the lesion is limited to the foot of the ascending frontal and the 
posterior part of the inferior frontal gyri, quite away from the part 
of the ascending convolutions in which the hand centre is situated. 

Either, then, the fact that writing is a form of intellectual 
expression engrafted upon speech makes one centre, w, dependent 
upon s, or speech, s, and writing, w^ are both employed by some 
higher centre, f, in which ideas are primarily clothed in wordfl. 
Now writing is sometimes lost when speech is not, or more profoundly 
affected, as in the case related, and in many others. This would 
fit in with either hypothesis. If, how^ever, there are cases in wliich 
a man can express himself in writing but not in spoken words, the 
lesion not being in the pons or bulb but in the hemisphere, the 
second supposition must be the true one. Such a case I have never 
seen, though I have had a patient in St. Mary's Hospital who could 
write better than he could speak, w^hether in answering questions 
or on dictation — and very few of the examples on record will stand 
a critical examination. There is no post-mortem evidence on the 
subject known to me. 

The case of Dr. Osborne's, quoted by Dr. Bastian,^ seems at 
first dght to be an instance ; and as it has points of resem- 

^ " On V&rioufl Forms of Loea ol Spo^ch.'^ Medioo-Chirurgiotd Emew for 
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blance with the caaa here rel&ted, a brief summary of it may 
be given. The patient, a weO-educated man, under^tcKid all he 
heard and read ; had lost none of his mental power ; could con* 
stnie Latin and Greek, and work out mathematical problems ; 
and, finally, muld write fluenU^ ; his speech, however, was absolutely 
unintelligible ; and when he was made to read aloud, it nas pure 
gibberish, except that such words as " in the," "to/' and "as/* 
were often correctly given. Here the lesion was obviously not 
bulbar but in the hemisphere, and there is clear evidence of derange- 
ment of artiaulata expression ; while there was no correaponding 
impairment of the power of expressing ideas in writing* which 
would seem to furnish the proof required of independent centres for 
speech and writing. My explanation^ however, of the phenomena 
is that the speech centre was cut oE from its guiding influence, the 
auditory perceptive centre, and not that the Bpeech centre itself 
was damaged, i,e, the tract a s was destroyed* 

It has been necessary to explain the provisional hjrpotlieais of 
the mechanism of speech which has groiATi up in my mind, but it 
is not attempted to do more than give a sketch of it and we may 
now apply it to the case under consideration. 

Analysis of the case, — In the first place the speech cenireft 
was undamaged* When words occurred to the patient'^ mind, or 
were spoken before him, he could utter them mthout difficulty. 
There would be no lesion of the third left frontal gyrus. 

The propositionizing centre^ however, was altected : he was 
unable to frame any but the most simple phraser, even when the 
nouns were supphed, and he knew well what information he wished 
to convey. 

Writing was entirely lost. He could copy, though with difficulty, 
Ckiuld sign his name and write down the names of his brotliers, but 
with the initials only of the Christian names. He could not answer 
the simplest question in writing, eveo when " yes " or " no " only 
was required. Could not write a single word from dictation* and 
could not even write **Tom," which he told me was the name of 
one of his brothers^ though he wrote the initial. 

It la easy to see that the agraphia depended upon fulure to realise 
mentally written words, or to call up a pictorial representation of 
them, wliich is a necessary antecedent to their reproduction in 
writing. This was evident from what was observed when he was 
made to copy; such words as "it," "the," "and" ©to,, which 
he could carry in the mind for the requisite time, he \»*rote rapidly 
and in a good hand, while longer words were taken dowTi alowlv, 
letter by letter (each one misnamed aloud) and in awkward acho^H 
boy characters. As mental pictorial representations will be rep|H 
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duced wher© they were originally engraved by perception of the 
words a^ external objects, we trace the derangement to the visual 
perceptive centre, which will be seen to be the starting-point of 
other derangements. 

We must stop for a moment, however, to remark upon the 
contrasts between this case and one of those so frequently men- 
tioned in tills communication, that in which a man had lost, 
absolutely and entirely, the power of naming an object at sight 
and of reading, while he could not only talk fluently but write 
quickly and well. The present patient, who had also lost in a 
great measure the power of giving names to objects seen, could, 
however, understand what he read, but, on the other hand, could 
not write. These differences, perplexing at first sight, are easily 
explained. In the first case the visual centre was uninjured and 
was in communication ^ith the writing centre, while it was cut 
off from the naming centre (it may again be mentioned that on 
post-mortem examination of this caae the angular gyrus was healthy, 
but the white substance of the centrum ovale immediately subjacent 
was softened) ; in the present case the visual perceptive centre 
itself is damaged and all operations In which it takes part are 
impaired. 

There is a further interest in the analysis of this agraphia, as it 
furnishes a kind of parallel to some cases of aphasia ; the patient 
could frame a simple proposition in words, but could not express 
it in WTiting, We have in this proof that words as intelkctual 
aymboUf i.e. as vehicles of ideas, may be present to the mind while 
it is impossible to call up words as visual symbols, as groups of printed 
or written characters (the term ** symbols " is used here advisedly, 
in order to bring out the double sense in which it is employed). 
In the same way we may have present to the mind ideas and words 
in which they could be expressed, but not words as sounds. 

Returning to the analysis of the phenomena presented by this 
case, it is evident that the naming centre was affected, and that 
the difficulty of recalling nouns was not simply the fault of the 
visual centre. The patient was frequently at a loss for words 
(nouns), and had to resort to pantomime or circuitous expressions ; 
and it will be remembered that there may be perfect readiness in 
conversation when the name of the most familiar object is not 
recalled by the sight of it. 

There remains to be considered the extraordinary perversion of 
speech which resulted when the patient was made to read aloud. 
This was clearly not due to any affection of the speech centre itself, 
or to derangement of the dow^iward communication to it from the 
propositionizing centre. In reading aloud there is a double opera- 
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tdon, the apprehension of the meaning of what is read — ^in other word 
the transmission upwards of the visual perceptions of words to ti 
centre in which they are translated into ideas — and the translatic 
of printed into spoken language, i.e. the revival in consciousness 
the auditory symbols corresponding to the visual symbols, and ti 
utterance of the former. Clearly the bungle took place in tl 
realization of words as auditory symbols, when presented as print< 
characters, which ought to be an automatic operation, and the injui 
done must have been to the association between the visual ai: 
auditory perceptive centres, probably from mischief in the visu 
centre itself, since there were other evidences of its function 
derangement. 

I should localize the lesion in this case with some degree of co: 
fidence. The history shows the disease to have been syphiliti 
and its result was no doubt closure of the middle cerebral arter 
The mode of access seems to indicate that at first the main vesE 
was occluded ; but the degree of recovery shows that oiroulatii 
was re-established in the branches to the corpus striatum, tl 
third frontal, and the anterior extremity of the temporo-sphenoid 
lobe, which are given off in the first part of its course. The persi 
tent impairment of function was chiefly in the area of the branch 
which issue from the posterior part of the fissure of Sylvius to supp 
the supramarginal and postero-parietal lobules, the angular gyn 
the posterior part of the inf ramarginal and parallel gyri and t 
collateral lobule of the temporo-sphenoidal lobe. Whether t 
artery was blocked before these branches arose from it, or each o 
of them was separately involved in a small gummatous growth 

l| it emerged from the Sylvian fissure (as I have sometimes seei 

I cannot be stated definitely. The lesion does not appear to ha 

|j; amounted to complete softening. 

I: 



BEMAHICS ON SOME AFFECTIONS OF SPEECH 
British Medical Journal, 1907, Vol, I 



Dm- Thomas, Assistant Medical Officer of the London County 
Council, relates a number of interesting examples of speech defects 
met with in children. 

In one series it is chiefly in reading that the difficulty occurs. 
An intelligent boy of 7 years old cannot remember how to make 
If P^ Jt g^ that is, cannot reproduce the written or printed char- 
acters representing the articulate sounds, and reads, " It has three 
birds in it " as "'To see best in to/' that is, he cannot reproduce 
the articulate sounds represented by the printed words. On the 
one hand, he cannot translate auditory impressionB or perceptions 
into visual representative characters, and> on the other, cannot 
translate visual symbols into tlie appropriate articulate sounds. 
He recognized words if they were spelt to him ; he did difficult 
sums in mental arithmetic, and when 11,308 was written in 
numerals gave the number in words* 

Another boy could not read the smallest words. Said ** chair " 
spelt " sister " ; made serious mistakes in writing from dictation ; 
did not copy correctly. He, also, calculated correctly, and was 
said to " know aU Ms letters,'' that is, I suppose i could name 
them, or perhaps could say the alphabet, 

A third boy, of 11, good at arithmetic, smart, ready, and trust* 
worthy spells out "girl" as "vice"; cannot read ** mouse," 
though he recognizes each letter ; wTites from dictation " a pen 
and ink '^ as *^ a gen and inck,'' It may be accidental that the 
two words which he bungles are nouns, w bile " and " which has 
the same number of letters, he writes correctly, 

Theae, with a case which has come under my notice, afford an 
opportunity of discussing the t-erms " word'blindness " and '* kUer- 
biindness,^^ and appear to me to be worthy of consideration as 
bearing upon the mechanism of i^eech and thought* 

My case is as follows — 

I was informed that a boy of 14 » of superior intelligence, was 
kept in a lo\^'er class at school because he could not rei&ii ^<^\A^ 



352 REMARKS ON SOME AFFECTIONS OF SPEECH 



and that his prospecte in life were likely fco be injured by his not 
reaching the proper standard. 

I found him to be remarkably alert intellectually, fond of reading, 
particularly adventures and travels, full of information, ready and 
apt in conversation, and altogether a very interesting boy* He 
could not eiqilain his diflicutty in reading aloud, I gave him two 
long and rather eomphcEted paragraphs from the Times to read, 
and asked him to tell me what they were about. This he did 
readily and clearly. I then asked him to read them aloud, Hj« 
face at once took on an expression of anxious effort. He did not 
read even short words fluently, but uttered two or three with the 
slight hesitancy and uncertainty of a beginner, and was then brought 
to a standstill for a moment by some longer word, not because it 
was difficult or unfamibar, but apparently as if he had to grasp 
its meaning and pass it through bis mind for utterance. Some* 
times it seemed as if he were on the point of substituting another 
word (Dr. Thomas's boy No. 1, when shown the word " buds/' 
read it *' branch," which looks like an intellectual substitution). 

There was here clearly no w or d -blindness in the true sense of the 
term^ since that is a purely sensory defect, and this was a motor 
failure, not a sensory defect- Words printed or i^Titten reached 
his mind with normal readiness, and were perfectly understood. 
There was no fault in the mechanism of speech or inteUectual 
expression, to employ the excellent term introduced by HughUcigB 
Jackson. The afferent and efferent paths, and the sensory and 
motor centres concerned in language as an intellectual procesa 
were intact. It was utterance in one particular respect which 
was interfered with — ^the translation of visual characters into the 
articulate sounds which they represented. 

This boy ultimately gained the faculty of reading aloud fairly 
well, but with great effort, and when he read aloud the attention 
was so concentrated on the task that he did not understand what 
he read. 

Eeuding alowf,— Kow this is not an intellectual operatioa 
properly speaking. We can read aloud quite easily an unknown 
language— it is a mere matter of putting into corresponding spoken 
words certain combinations of letters. No ideas reach the mind. 
So, again, we can read aloud, often with appropriate inflection of 
the voice and emphasis, while thinking something eke all the time, 
and not at all realizing mentally the meaning of what we are read- 
ing. The same convolutions are not engaged in translating printed 
words into articulate sounds as are concerned in the inteUectual 
recognition of the meaning of the word and its employment m the 
mental operation whicli ultimately finds expression tn speech. 
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A caaa closely parallel to thiE c&me under my observation in 
1878, and was related in Bmm, vol. i. The patient read his news- 
paper with great interest, and related the Bubstance of paragraphs 
to the sister of the ward and to the class, but when asked to read 
aloud, the result was a jargon which had no recognizable relation 
whatever to the words he \i'as reading. 

The printed words reached his mind and conveyed their meaning, i 
but the cell and fibre mechanism by which the association between ' 
visual word symbols and the articulatory motor centre is effected 
was damaged. - 

In another case an old woman in reading aloud a familiar veirse, * 
wliich she understood perfectly well, alwa3^ read It wTong, but 
differently every time ; there was, however, some correspondence 
in length and sound between the words as she read them and the 
words of the veree» 

Another case seen in 1871, and related in a communication to 
the Royal Medical and Chinirgical Society ** On the Mechanism of 
Speech and Thought,'* corresponded more closely with Dr, Thomas' 
cases, supposing, that is, that boy No. 1, while stiU failing to name 
letters and to read aloud, did not le-arn the meaning of the words* 

The patient, a very intelligent man, could not read eitherprinted , 
or written characters, except his own name. He could write letters f 
to his wife, or from dictation, and took elaborate notes of my 
instructions, but could not read even what he himself had written. 

The Mechanism of Speech and Thtmght. — ^The conception which I 
entertain of the mechanism of speech and thought is based on the 
functional and structural arrangements of the spinal cord. 

Throughout the nervous system there is an afferent or sensory 
and an efferent or motor side. AH movements are in orderly 
response to sensory impressions ; the sensory impression guides 
and governs the movement which it calls into action. The struc- 
tural representation of this physiological fact is that sensory cell- 
groups arrange and combine the motor ceE-groups which put into 
execution the dictates of the sensory impressions. Such motor 
cell'groups may be said to represent the words* In the cord the 
sensory and motor cell-groups execute reflex actions which may 
be extensive and elaborately co-ordinated. 

At the next higher level the sensory impressions and movements 
are re-represented, to employ Hughlings Jack6on*a useful term, and 
ondergo an intellectual elaboration* Impressions are translated 

Binto sensations, and the sensations, tactile and other, derived from 
the skin, muscles, and viscera, are co-ordinated with visual j 
sensations in such a manner that visual and tactile form and aixtfj 
correspond* The tactual centre may be said to educate the visual 
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oentre. The moveinenta of the limbs and of the body genari 
usee at this level brought^ m some degree, under the giudanoia 
visual sensations. 

The spinal motor centres have been educated by the correspond 
spinal gensory centres, and large and complex cell-groups have b< 
formed representing extensive co-ordinated purposive movemei 
These groups are placed at the service of the visual aense-cen 
which can call into action and combine for a given purpoeep um 
the guidance of vision, movements of tiie entire body and Um 
It may almost be said that the spinal motor centres conci 
themselves with the muscles, while the visual centre directs mo 
ments. The second level in which the primary inteUectual elabo 
tion — the translation of impre^ions into crude sensations, a 
the organization of movementa under ihe guidance of visioi 
takes place is, in my judgment^ constituted by the great cent 
ganglia, the thalamus (sensory) and corpus striatum (motor), 
is interesting to see that these two great masses of grey substan 
which have long been almost ignored by neurologists, are bet 
reinstated in their important position. 

Another step in intellectual elaboration is perception, the reo 
nition in consciousness of the external object to which the sense 
impression is due. This is done separately for each sensation, i 
we have a corresponding number of perceptive centres, tactu 
visual, auditory, gustatory, olfactory — ^all of them in margi] 
convolutions which are reached by radiating fibres ascending fi^ 
the central ganglia, bulb and cord — eaoh of wliich directs and 01 
trols motor centres, also situate in maipnal convolutions and 
relation with radiating fibres, which, however, are efferent. 1 
movements of the body and limbs are under the joint control 
the tactual and visual centres, the tactual perceptive eentre bei 
concerned in what may be called individu^ movements, the vis 
with general combined movements. 

The auditory perceptive centre while in relation with the mo 
system generally and automaticaUy for protective purposes, 
when we start at a noise, or tiUTi aside, or assume certain attitud 
has a ejjecial educational relation with the muscles concerned 
speech. Words, as articulate sounds, are acquired by imitatic 
they can^ to a certain extent, be so acquired by a parrot or ravi 
Articulatory motor cell-groups are organized in the left third fron 
convolution under the guidance of sensory cell-groups in ih% an 
tory perceptive centre, the superior temporal convolution. Woi 
are thus primarily automatic — ^percipio-motor processes mi 
parrot^hke reproductions of articulate sounds. Words of an \ 
known tongue listened to and uttered are nothing more. Tii 



REMARKS ON SOME AFFECTIONS OF SPEECH 



employment as mteUectu&l Byiubols, as having a meaning, as 
Tehiolee and instruments of thought, although taking place as tha 
child is learning to talk, is another matter altogether. 

Reading. — In learning to read, the process is at first, while relating 
only to letters, almost more distinctly concerned with perceptions, 
as distinguished from ideas, and is more independent of intellectual 
operations, properly speaking* than that of learning to talk. In 
learning to speak, a double process is going on, for while the utter- 
ance of a name is gradually accomplished by the organization of 
a communication between auditory and articulatory eel I -groups, 
the person or thing designated is before the cliild's eyes, and is 
associated in the eliild'e mind with the name. The name comes 
to represent a mental image, and is not merely an articulate Bound. 

The letters that a cliild painfully learns to associate with the 
appropriate sound do not raise any idea whatever in the mind* 
The process is simply the association of an arbitrary visual character 
with a given auditory perception. There is no natural connexion 
between the two, but an association is established by an effort 
of attention. The letter has to be repeated aloud again and 
again. The association between the printed character and the 
Bound which it repreaents^between the visual impression and its 
auditory equivalent — is reinforced by the articulatory rendering 
of the sound which brings into action the imitative motor process. 
There is no such tiling as a separate centre for letters as such ; 
a letter ib learnt when such an association is formed between the 
visual and auditory centres that the character seen at once suggeeta 
the particular articulate sound. This connexion may be established 
with difficulty and imperfectly, or it may be deranged by some 
lesion, so that the individual cannot name the letters shown to htm. 
This has been called " letter- blindness '' ; but it is not a sensory 
defect at all^-it is the result of an imperfect sensori-motor mech- 
anism, A word made up of these very letters may convey an 
idea to the mind. 

The sensory centre for printed or written words is the same as 
that for individual letters, and the translation of %vordB into the 
appropriate articulate sounds in reading an unkno^^n language 
is exactly the same process as learning the individual letters. It is 
the establishment of an association between visual characters and 
an already organized articulatory motor centre. It is on a level 
with parrot*like speech. But before the child is taught to read, 
flpoken words have become intellectual counters. Tlxe name of 
ftn object calls up a mental image formed by the convergence on a 
higlier oortical centre of all the percteptions to which the object 
gives dfl© — a centre in which the name becomes the Bymival ^ ^3D*» 
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oDmbined perceptions, or cDmplete inmge or idea of the object. 

This* which is sensory in charskcter, and conatitutes the cortical 
summit of the afferent side of the nervous system, has a correepond- 
ing cortical motor centre for infcellectiial expression which it edu- 
cates and employs, and this in turn makes use of the word groups 
ready organised by the auditory perceptive centre in the left third 
frontal convolution, the downward starting point for words, for 
akFticulate speech. These two centres I have called the nai 
centre and the propositionizing centre respectively. 

The word groups, then, are called into action by impulses along 
two different routes, a low level route from the auditory or visud 
perceptive centre, and a high level oonvolutlonal route, which, 
starting in the auditory or visual marginal perceptive centre, 
ascends to the centre for names or ideas, and is transmitted for* 
wards to the centra for intellectual erpresgion^ which emplojrs the 
word groups for utterance. 

An interesting question here arises. When a printed or written 
letter or word is read aloud, does the visual perceptive centre reach 
the motor word group in the third frontal^ organized by the auditory 
centre, by fibres passing directly to them^ or does the word as seeil 
call up the word as heard — that is, the corresponding sensory word 
group in the auditory perceptive centre, and make use of it to psas 
on the impulse which gives rise to the uttered word to the motor 
word groups ? The latter is the order of events which probably 
makes the difficulty in reading aloud to be due to imperfect associa- 
tion between the visual and auditory perceptive centres. It is 
not likely that fibres pass from the calcarine or occipital region to 
the third frontal, whereas the calcarine and angular convolutions 
are adjacent to each other* It is true, however, that a deep-seated 
mass of commissural fibres takes origin in the occipital lobe, and 
proceeds towards the frontal convolutions. 

Sufficient has been said to explain the idea which I entertain of 
the particular imperfection in the mechanism of speech of which 
tlie cases related are examples. 

Numerals, — The question of numbers m relation to aphasia of 
various kinds is one of very great interest. It was very early found 
that some patients whose vocabulary was limited to " yes '* and 
" no " and a few interjectional exclamations could state distinctly 
the number of objects given them to count. Sometimes the numeral 
would drag the name of the object with it, as, for example, a man 
who could not say *^ shillings," when asked to repeat it, or wb^ 
shown the coins, said ** five shillings " after counting this numl 
when the amount was placed before him. A patient who €« 
not say any part of the alphabet could count up to twenty^ 
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while unable to write a mngle letter, would make figures on the palm 
of his hand with his finger to show the number of spokes in a wheel* 

These are instances of motor differences between words or letters, 
and figures. Even more remarkable is the sensory difference 
between letters and numerals. Dr. Thomas' boy, who could 
scarcely recognize letters, at once put into words " 11,308." From 
such examples as this it has been inferred that there is a different 
cortical centre for letters and figures. But, suppose this had been 
a Roman boy, would he have failed to recognize ** X " as signifying 
*' decern " ? He would have been tmable to say '* x/' to translate 
a visual character into an articulate sound, but he would at once 
have interpreted it as signifying " ten/' and said *' decern/' It is 
not that there is a separate centre for letters and numerals, but 
that they represent different cerebral processes^ 
fr.' A number is not like a name or noun ; it does not caU up the 
image or ide^ of any particular object ; it has nothing to do with 
the properties of objects, and it is not a motor part of speech. It 
represents, in a sense, an abstract conception, but not of a very 
high order. Dogs can probably count sheep, birds can count the 
eggs in their ne^ts, and other instances of the faculty of enumer- 
ation by animals might be cited. A calculating boy need not be 
otherwise very clever. The auditory and visual perceptive centres 
receive and register spoken and written numerals, and the word 
cell -groups for the utterance of numbers must be organized in the 
articulatory centres ; but addition and subtraction and other 
arithmetical operations are totally different processes from the 
intellectual apprehension and description of the properties of an 
object* 

It is as a result of this fundamental distinction, and not because 
there are separate centres for letters and figures, that the remark- 
able difference is observed. I am disposed to conclude that numerical 
operations take place at a lower level than the mental processes 
which result in speech. The cell-groups representing numerals may 
thus be accessible to the right hemisphere. There is no evidence 
pointing to the conclusion that numbers are especially relegated to 
the right hemisphere, no case has been reported in which a lesion 
of this hemisphere has had any effect on numbers corresponding 
with the effect on speech of lesions of the left hemisphere, 

I have shovtTi elsewhere that words as motor processes, which 
they are from one point of view, parrot~Uke reproductions of articu- 
late sounds, must be organized bOaterally in the bulb and central 
ganglia, all the muscles concerned in spe^h being bilaterally associ- 
ated, the word eel I -groups being ready for employment by the 
higher centres, and, in my opinion, this bilateral organization 
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escteEds &b high as the iMrd frontal convolutions. Word cell-grQi]p0 
eidflt in the right third frontal as well as in the left, and are habitually 
employed in apeaking in association with the left third frontal* 
the two being connected by commiBsural fibres of the corpus callo- 
8om. It is througli these word groups on the right side that aphasia 
is obviated in some cases of right hemiplegia with marked paralysk 
of the face aud tongue, the lesion hariag taken place in the white 
tbres of the internal capsule sufficiently low down to leave intact 
the commiBSural fibres of the corpus callosum between the frontal 
convolutions of the two hemiaphereB, 

In support of this view may be cited the remarkable phenomenon 
of mirror writing. Some people can \*Tite currently with the left 
hand, but the writing is not only backwards from riglit to left, but 
reversed, so that a mirror ia required in order to interpret it, when 
it ia found to resemble the ordinary handwriting. Here the graphic 
centres must be bilaterally associated, and the left must have 
educated the right. 

I may be permitted here to recall the fact that before the ideuti* 
fication of the sensory and motor cortical areas by Hitzlg and 
Ferricr I had inferred that they would be found in the Sylviaji, 
Rolandic, calcarine, and occipital convolutionB^ since radiating 
fibres from the bulb and central ganglia wem distributed only to 
thOBO convolutions, the intermediate superadded convolutions 
conatituting much the largest area of cortex receiving no radiating 
fibres.* This structural arrangement, made out by tracing the 
fibres, has been confirmed by Flechsig on developmental grounds. 
I have some right, therefore, to assume that other conclusions at 
which I arrived arc vahd. The most important of these was that 
the fibres of the corpus calloBum and anterior commissure wew 
distributed to exactly the same convolutions as the radiating Gbres, 
and constituted a commissure between corresponding g3rri in the 
two hemispheres. I found also a large longitudinal commissural 
system. 

1 Extr&ct from *' The Structure of the Cerebral HemisphereQ.** J^umai 
of Metiiai Science f ApriJ, 1H70: — 

'^ II has further bcMjn found that throughout the heniiapheiie the dlstfibu- 
tion of the central and caUofial fibres lb to the Tn&rgin of the respectivie lob«!Si 
leaving extenflive int©rniediat«f tract® of eon volutions, which receive no flbiw 
from either cruSf central gangha, or cori:iup catloaum. It m at once obviout 
that these superadded eonx-oluliona will be the convokUions rooet charaoteriB- 
tie of the human brain, and will constitute the dilTepenoe between one bruin 
and another. (ConHrmatioii of this in readily foiind in & comparison of tbo 
hemispliere of the monkey tribe with that of nian.) The sensiitiotis irona* 
rcltted upwards from the Beveral eense-rentree must fitst impinge upon those 
parta of the uurfaoe grey matt^jr in which the fibrea from the sensory tract 
or ganglia end ; so, again, wburtiver volitions may be originated, t^e down- 
ward start iT^g point of the motor impulse must be in some convoluliuiiS 
connecfted by fibred with the miOtor ganglioti or tracts** 
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A LECTURE ON EPILEFSIT 

Ddiv^ed at the Medical Gradimies* Cdkge and Pdydinic 

Briiiah Medical Jmrml, 1902, Vol. I 

Epilepsy is a disease of which we know extremely little definitely, 
and with certainty nothing at all. We are up to a certain jioint 
agreed as to what casfm are to be included under the term ; we liave 
much real and trustworthy knowledge as to the etiology of the 
disease ; but it8 pathology is largely conjectural, and its treatment 
mainly empirieaL 

Spmpioms. — Epilepsy is charaeterized by recurrent attacks 
of general convulsion^ attended with or preceded by loss of con- 
sciousneas, usually sudden. This sudden loss of consciousness is 
perhaps the most constant feature of an epileptic fit. The convul- 
sions vary in character, intensity, and duration, and may in petit 
m&l be represented only by fixation of the eyes and features, with, 
perhaps, dilatation of the pupils, or by slight twitcbiBg of some of 
the facial muscles or of the fingers* 

In true epilepsy these recurrent convulsions constitute the 
disease. The patient in the intervals enjoys such health as Is 
natural to his constitution, and there are no symptoms suggestive 
of any affection of the nervous system. When we can refer the 
convulsions to a definite lesion of the cram'al bones, or of the mem- 
branes or cortex of the brain, we are only too glad to remove the 
case from the category of epilepsy. 

In a typical attack there is at the onset a peculiar cry, ending, 
when I have heard it, in a long expiratory groan, sudden pallor, 
loss of consciousness, and general tonic spasm of all the muscles, 
of which the groan is an expression. With the loss of consciousness 
is a headlong fall, sometimes in a constant direction in each attack 
to one or other side, backwards or forwards, or preceded by certain 
movements, as, for instance, by a pirouette of three turns in a case 
in which I saw several tits, sometimes determined by the position 
in which the patient happens to be at the moment. The rigidity 
may last till the face becomes livid. It m followed by clonic spasms, 
usually at first one-sided, the face being distorted, the mouth drawn 
towards the conruked side, the head and eyes jerked by a succession 
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of spasms in the same direction, the jaw champing and froth isauiii^ 
from the mouth, which may he bloody, from the tongue, also vfl 
convulsive motion, being caught between the teeth, 

Bespiration is now laboured, noisy and atertoronSj sometimci 
exhibiting the nasal stertor, to which attention was originally called 
by Dr, Bowles. The countenance becomes purple ajid swollen, and 
the conj unct ivae injected. SimOar clonic convulaionB affect the other 
side, and the fit terminates iu a series of synchronous general 
muscular spasms, the limbs being in an eatiended position, Minute 
petechiae may be left behind as a result of the intense congestion. 
The urine is often passed and sometimes the faeces, at w*hat period 
of the attack I do not know. The convulsions, as they subside, 
leave the patient in a profound stupor, at first amounting to coma, 
gradually shading off into sleep, from which the patient wakes up 
usually aching and sore from the muscular exertion, sometimes 
headachy, confused, and stupid ; someUmes much as after a night ^s 
rest and with no recollection of the attack. 

After petit mal, which may consist merely of a momentary sus- 
pension of consciousness, with fixation of the features and staring 
eyeSj there is no coma, hot there may be maniacal excitement of 
extreme violence. Homicide has not unfrequently been committved 
in paroxysms of epileptic mania. 

There may be variations in any part of the picture without any 
special significance attaching to the character of the fit. The 
severity of the case is estimated rather by the frequency than by 
the violence of the attacks, more especially as regards the effects 
on the mental faculties. 

The epileptic fit is often precedexl or initiated by what has bee^ 
called an aura, an odour, a flash of red or coloured light, a subjectiifl 
noise, a sensation in the epigastrium or in one of the hmbs traveMiqB 
towards the heart ; a comparison of the sensation to a breath dM 
wind sugg^ted the name of aura* The starting point of the aura 
has been supposed to indicate the p^t of the brain in which th^ 
initial disturbance occurs. H 

An epileptic fit may come on at any period of the twenty-foin 
hours, and may seem to be determined by a great variety oP 
circumstances. A favourite time for the occurrence of attacks 
is in the night, especially towards morning, and again soon after 
rising. A patient may suffer from nocturnal epilepsy for yean ^ 
without knowing it, and when a case first comes under in vestal 
gation it is always important to inquire if the patient has beefl 
subject to bad dreams, has ever wet the bed, or has found tUH 
bedclothes or himself on the floor. There are cases in whiofl 
the seizures take place at no other time. It is important to mjfM 
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that they rarely come on during exertion or exoitement* We need 
not forbid epileptics to take exercise or to ride^ or even to cycle in 
moderation. In this conclusion I am glad to have the concurrence 
of my friend* Dr. Buzzard. 

Causation.— In the causation of epilepsy tlio moat important 
element is undoubtedly an inherent tendency in the nervous system. 
Epilepsy runs in families with other neuroses. It is common in 
idiots and often associated with a low type of nervous orgaiuzation, 
intellectual and moral, and mth a misshapen head or some 
bodily defect or deformity. 

This Inherent tendency or predisposition is for the most part 
congenital J but it varies greatly in degree. In some eases it is so 
powerful that the attacks occur early in life, and in spite of every 
care and of the most favourable conditions ; in others they take 
place only under the influence of some violent exciting cause, or 
when the general health has run down or the nervous system has 
been exposed to some deteriorating influence such as alcoholic 
excess, immoderate smoking, or sexual abuse. If we are to call by 
the name of epilepsy those cases in w-hich recurrent attacks of con- 
vulsions are distinctly due to an obvious peripheral irritation ceasing 
on its removal, we must admit that epilepsy may exist without any 
inherent tendency in the nervous system properly speakings other 
than such as may be generated by peripheral irritation. On the 
other hand J it is possible that a predisposition may lurk in the 
nerve centres » and never be brought out in the course of a long life. 

I am not sure that sufficient importance has been assigned to 
the sensory nerves in the causation of epilepsy. It Is more and 
more recognized that the sensory side of the nervous system is 
the dominant one- Sensory impressions are the initial nervous 
operations, all motor actions are in response to afferent impressions, 
and the sensations to w^hich they give rise constitute the primary 
basis of all inteUectual processes* We look upon the brain and 
nerve centres as the structures in which nerve force or energy is 
generated ; but whatever may be the nature of nerve force, it 
must be formed and h berated in the sensory nerve endlng^i, or, 
rather, beginnings. The impulse here originated, which travels 
to the spinal cord and brain, and starts reflex action or is transmuted 
into a sensation, is as much a manifestation of nerve energy as the 
impulse which, coming down from the spinal cord, excites muscular 
action* 

Notliing can he more clearly established by experience than the 
relation between painful dentition and convulsions in childhood. 
Convulsions which have been going on for hours may at once cease 
when the tense and painful gums are Incised. GaatTO-mti^l\s^ 
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derangement J again, in a frequent cause of infantile eoD^iilBioDS. 
Cases abo are related in which the expulsion of a tapeworm or of 
long round worms has been followed by the cessation of oonvTjIsiona. 
It is a generally accepted view^ that the seiise of buoyant health 
or its opposite— a feeling ot unaccountable depression — is dependent 
upon the impressions transmitted to the nerve centres from thp 
great viscera, and it is reasonable to infer that since peripheral 
irritation, such as the instances just given^ can give rise to recunrent 
oonirulsians, a persistent viscexal derangement may possibly be a 
cause of epOepay, 

It is, perhaps, worth while referring to the remarkable fact that 
an epileptic fit can sometimes be averted, and even an incipient 
Jacksoman convulsion arreeted, by a tight band boond round 
the wrist or arm. If a peripheral impression can produce such 
an eflfect in the way of inhibition, it may be inferred that impressions 
of another kind aiid degree are capable of generating a tendency. 

While the tendency to epilepsy must be looked upon as chiefly 
inherited, it is not very commo^dy manifested in infancy or child- 
hood. Cases occur in w^hich the disease appears to be eMabllshed 
by infantile convulsions, but infantile convrilsions must not be 
regarded as constituting an epileptic tendency, since they may 
happen to children entirely free from neurotic inheritance, and 
who never subsequently suffer from nervous a£Fection8. 

When infantile convulsions are followed by epilepsy it is probable 
that the brain has been damaged. 

A noteworthy point in the clinical hist^>Ty of epilepsy is the 
frequency with which the fite begin to occur at puberty or during 
adolescence. So close is the association between epilepsy and 
tliifl period of hfe, that \^ hen the first attack is much deferred 
and takes place in the adult, we look for some contributory cause 
which has brought out the latent inherited tendency, or suspect 
that we are dealing not with epilepsy as such, but "^ith some morbM 
condition of which epileptiform convulsions are among the symp* 
toma, syphihs in the young adult, cardio-vaacular derangement 
or degeneration after middle age* It is not necesaary to dwell on 
the various causes of nervous stress and e:xcitement Incident to 
early adolescence. 

When epileptiform convulsions set in suddenly and frequently 
at any period of life peripheral irritation of some kind may be su«- 
pected. One such instance in my experience was a necro&cd tt^nn- 
inal phalanx; the fits, previously frequent and violent, oca- : ':► n 
the bone was removed. Another was a piece of gla^ > ,1-d 

in the wrist in cUme relation w ith the median nerv© j prtf4»ure oo 
the spot at once brought on a convidsion. 
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Fatholo^,^^ the absence of definite knowledge as to the causa- 
tion of epilepsy^ wo fall back upon overy kind of spc^culation and 
conEideration which may throw light upon the problem which the 
disease presents. K we only knew completely and exactly what 
takea place in the nervous syat^m when a convulsion occurs, we 
should have gained a step towards the comprehension of a diseaae, 
the moat prominent feabnre of which is recurrent convulsions, 
though not perhaps any great advance, since a convulsion is not 
the first, possibly not even the most important, element in an 
epileptic attack. 

A convulsion is the result of an excessive and disorderly libera- 
tion of nerve energy, as an ordinary purposive action is the result 
of a duly limited and orderly nervous discharge. This nerve force 
IS generated in and by nerve cells or by reaction between the cells 
and the intercellular plasma ; in aoy case, it is through the cells 
and their axons that the energy is conveyed to the muscles. 

We do not know the precise nature of this force, but it can only 
be a transformation of forms of energy with which we are more 
famihar, and everything points to a chemical change of the nature 
of oxidation as its source. From the fact, indeed, that oxygen 
seems to be absolutely necessary to the functional activity of the 
cerebral cortex^ it would almost seem that here the oxidation wm 
direct* but such is not the case in the same degree in the grey sub- 
stance of the spinal cord. 

Another point which we may infer with regard to nerve force 
is that it must be characterized rather by intensity than by quantity; 
its electrical analogue will be the spark of static electricity rather 
than the galvanic current. The chemist cannot point with con- 
fidence to the products of oxidation of the nervous structures and 
estimate the amount of waato they have undergone from the 
exercise of their functional activity, as he can in the case of 
muscle. 

Another consideration pointing in the same direction is that there 
must be some quantitative as well as quahtative relation between 
the chemical process by which nerve force is set free and the sub- 
stances by which this process is influenced* It is not simply by its 
presence in the blood that hydrocyanic acid at once arrests the 
evolution of nerve force in the vital centres of the medulla^ or that 
morphine more gradually suspends the functional activity of the 
cortex^ and ultimately of the lower centres, A fatal dose of prussic 
acid being equally distributed in the blood, only an incalculably 
minute proportion can be carried to the medulla ; and in whatever 
way it interferes with the chemical changes by means of which the 
nerve force is evolved, it aJfords a means of estimating the aiiLQ^ix^ 
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of ehemical change and of showing that quantliatiTely ooEisfdned 
it must be extremely small, 

From whatever point of view the evolution of nerv© energy ia 
congidered, the conclngton suggested is that in the grey matter 
there is accumulated a substance of an explosive character ready 
to liberate energy, not by gradual combustion hke coal, but by i 
sudden readjustment of chemical affinities, as in the case of nitro- 
glycerine* 

The passage of an electric spark through a mixture of oxygm 
and hydrogen will give rise to a violent explosion* Tlie gradual 
burning of like volumes of one gas in the other will liberate an 
equal amount of energy, but gradually* An explosive compound 
such as nitro- glycerine may be said to consisfc of carbon, hydtt>gen« 
and oxygen in explosive proportions, held apart by combinationa 
into whicli nitrogen enters, which defeat their natural affinities. 
Let any condition be applied wiiich destroys this reetraint — Aame 
in the case of gunpowder, percussion in the case of gun-<?otton — 
and the normal affinities assert themselves with explosive violence, 
A piece of gun-cotton will bum harmlessly on the open hand; 
fired by a percussion cap it would blow the hand to pieces. 

A convulsion, then, representa an explosion of nerve matter — 
that is, a more or less general discharge of the explosiTe materisl 
accumulated in the grey substance of the cortex of the cerebrum 
or cerebellum or of the central ganglia* A question which at oncse 
arises is how such discharge is detexnained ; and here experiment 
gives us the usually contradictory suggestionB, while elinically it 
occurs under the most diverse conditions* 

ConvulsionB attend death from loss of blood and from suffer^ 
we may have them at the invasion of almost any of the acutr , 
fio fevers, and they are common in disease of the kidneys ; they may 
maxk the onset of acute inflammatory affections of the brain, ur 
occur at almost any period during their course, or as part of the 
final symptoms. Convulsions, again, may be excited by peripheral 
irritation — as in teething of children already referred to* It ia 
difficult to draw trustworthy inferences from such diverse premisee, 
and there is not time for any such discussion as might serve to 
establish even provisional explanations* It may be stated, however, 
that the experimental methods by which convulsions are ittdaced 
have in oommon arrest, more or less sudden, of the cerebral circula- 
tion. It will be remembered that Kughlings Jackson attributed 
convulsions to spasm of the cortical arterioles ; and I may, perhaps, 
add that for many years I have held the view that uraemio oonvui- 
Bions are due to stoppage of the circulation in the cortical ca.pillariW| 
and not to the direct action of any poison* 
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There remain the definite indications of Jacksoniao epOepsy 
and of the experinienta of Hitzig and Ferrier. There can be no 
question that electrical Btimulation of the cerebral cortex and of 
various subcortical grey centres can excite muBCular actions, local 
and general, and nothing is better established than the causation 
of convulsive movementa of a part by a lesion of a cortical centre, 
A local convulsion traceable to such a lesion may also become gener- 
alized i%ith loss of consciousness. 

The explanation of epilepsy to which the foregoing congiderations 
lead up is that the explosive material in the cortical grey matter 
or other important collections of grey substance is unstable, and 
goes off too easily. It is this inherent instability — the hability 
to explosion without adequate exciting cause, peliapa even spon- 
taneously — which characterizes epilepsy and distinguishes the 
epileptic convulsions from convulsions determined by aome violent 
external cause. 

It is sometimes asBumed that a convulsion exhausts the explosible 
matter in the nerve centres, and Dr, Hughlings Jackson has spoken 
of the coma which follows an epileptic seizure as paralysis from such 
exhaustion. This view seems to me to be disproved by the status 
epilepticus w^here one convulsion succeeds another for many hours 
with intervals of unconsciousness. 

The periodical recurrence of the fits at almost regular intervals, 
irrespective of any apparent provocation, is suggestive of accumu* 
latioQ of the explosive nerve substance up to an amount beyond 
the control of the normid inhibitory influence. It might be, on 
the one hand, defective constitution of the nervous material, or, 
on the other hand, imperfect inhibitory control* 

Mostly it is an inferior quahty of nerve substance which is foraaed, 
and the instability is evidently a result of malnutrition. It is con- 
ceivable» however, that it may not be the formation of a low grade 
of nerve substance, but of too sensitive a type of explosive material. 
Possibly in this we have some sort of explanation of the undoubted 
fact that men of genius — miUt&ry, Uterary, and scientific^ — have 
been epileptics* 

Night and Early Morning Attack. — It has already been mentioned 
that the fit^ of epilepsy are extremely liable to come on during 
the night or in the early morning or soon after rising. This is 
highly suggestive of ear dio- vascular conditions as among the 
the influences by which the time of an outbreak is determined* 
It is at about 4 a.m. that the temperature of the body is lowest, dur- 
ing sleep the circulation seems to run down and the vascular pr^- 
fiure to fall. In cyclic albuminuria, which is most common in ado- 
lescents, it is the change from the recumbent to the erect ig<mi%^^ 
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(with perhaps expoBure of the skin) that determines the appear&oce 
of alhumen in the urine, and if such change of posture can io far 
affect the eiFeulation in the kidneys, it may influence in an even 
greater degree the circulation in the brain. This fact is at any rata 
evidence of the lowered tone of the cardio-vaacular Bystem dorii}g 
Bleep. 

ProQTimis, ^The prognosis in a case of epilepsy turns mainly on 
the question how far it is due to a tendency inherent in the nervoua 
system, how far to causes otitaide the nerrous system which might 
either generate or aggravate the tendency, or* the tendency bdng 
there » provoke attacka. 

Heredity will enter very powcrfuOy into the conaidcratioii. 
It IB not necessary, how^ever, in order to come to an uiifavourmbk 
oonclusionf that there should he a family history of epilepey, Ib- 
sanity, alcoholism, marked eccentricity, vice, perhaps even hysterfft 
or migraine in parents or near relations, may be evidence of 
hereditary instability- 

If, with the liability to recurrent attacks of convulsioti, tbeffi 
are other evidences of a low type of nervous organization, such aa 
idiocy or weakness of intellect, or moral depravity ; if there Is any 
faulty conatruction of the cranium, if the head is too large or too 
small, or if there is the expression which we recognize and call 
epileptic, there is practically no chance of the cessation of the 
attacks* 

If, again, the fits have begun in childhood, or at or soon after 
puberty, and have recurred regularly and frequently, whether or 
not there have b€«n other injurious influences at work, it may be 
concluded that an inherent tendency to instability exists. 

If, on the other hand, the patient has the look of bodily and 
mental vigour, if some serious exciting cause has preceded each 
attack, if the fits have not begun till late in the period of adoleacenee 
or till adult age baa been reached, it may be presumed that the 
inherent tendency to epilepsy is not strong, and that it may possibly 
be held in abeyance. 

Very important indications also may be furnished by tJje stat« 
of the circulation. Prolonged observation haa convinced me that 
the tension of the pulse is unduly low in epileptics. This low* 
tension pulse I have come to conjaider as a obaraeteristio of tbi 
disease. It is a part of the general sluggishness of the oi^gaxiio 
operations like the pallor which is common and the dull eomplexioii 
and flabby skin. Whether the deficient arterial pressure ia a came 
of the malnutrition of the nervous centrea, or a mere consequeoioe. 
its significance is the same and is an unfavourable progncistiQ 
indication. A pulse of unduly high tension for the age of tiie 
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on the contraryj is a ground tor hope of recovery. More than 
twenty ye&rs ago a boy, the son of an army medical officer, who had 
had to leave the navy on account of epileptic fits, was brought to 
me. He had a high- tension pulse and exhibited no signs of bodily 
or mental weakness . I ventured to give a favourable opinion as 
to his future, and when a year or two had passed wuthout a fit, 
hia father's influence secured permission to enter the army. I 
met this patient aocidentaUy last year in eicellent health. He had 
only had one attack after he joined the army ; this was during one 
of the Afghan oampaigns under circumstances of great fatigue 
and privations, and it did not interfere w^ith the discharge of his 
duties. 

TreeUmeni. — In aU cases the epileptic should have an open-air 
life as far as possible, and should be provided with employment 
in which he can take an interest and occupy his time. Nothing 
could be more satisfactory than the experience of the Epileptic 
Oolony, near Chalfont, and in the much larger establishments 
in Germany and America* 

Exercise of almost every kind may be permitted. Attacks 
rarely come on during exertion, and I have not hesitated to allow 
patients to ride. I am not quite so confident with regard to cycling, 
though I have never heard of an accident attributable to a fit, and 
I should only permit of swimming under competent supervision. 
The fear with respect to games is not of an attack at the time, 
but during the reaction afterwards and especially next morning, 

A very important question is whether an epileptic boy or girl 
should be allowed to go to school. Unless the fits were frequent I 
shouJd answer in the affirmative, particularly as regards boys. 
The grounds on which hesitation would arise would be the effects 
on other children of witnessing a fit and the dread of its being know^ 
that the child was an epileptic. Both eonsiderations would apply 
more seriously to the case of a girl ; it would tell more against her 
in after-life,' and girls are more susceptible to violent nervous 
impressions than boys. 

Epileptic children and young people should be very carefully 
dieted, but not, so far as my opinion goes, on any particular or 
peculiar principle. The food must be adjusted to the digestion 
of the individual, the object to he held in view being to keep the 
general health at its best. Overfeeding should be strictly avoided, 
and the evening meal should always be hght* It must be borne 
in mind that constipation or flatulence may bring on a fit, and the 
wholesome neglect of trifling derangements of the digestion to be 
recommended in healthy adolescents is not permissible when 
dealing with such aa aro subject to epilepsy. Ko stimulants 
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ahoiild be allowed. It ia doubtful whether they are ever of o^H 
gerWce ; and there is aliiays the danger that the unstable iierv<^B 
organization may fall under the influence of alcohol. ^B 

The first point to be determined will be how far the case Ib one 
in wtiich the inherited teodency i« donmiant and in which paUiation 
only is to be looked for, or whether a hope of complete i«co\^ery 
may be entertained. But even in the moBt hopeless eases we 
should study the general conetitutional conditions and the func- 
tional efficiency of the different organs. Exciting causes should 
as far as possible be identified. In one constipation may be found 
to determine an attack, in another imprudence in diet, indigestible 
food, heavy or late meals. The menstrual period maybe attended 
with attacks before, during, or after, even when quite normal; 
still more when menstruation is irregular or attended witli seve^ 
pain is it liable to provoke fits. 

The treatment of epilepsy, for the most part, resolves itself into 
the routine administration of bromides, just as the mere discovery 
of a cardiac murmur is too often the slgn^ for giving dj^talis or 
strophanthus. Whether the attacks are severe or shght, attended 
with violent convulsion or consisting of a momentary suspension 
of consciousness, whether the intervals are long or short, the rule 
is to give bromides. The potassium bromide ib the moat efficaoioui 
but it is depressing, and ammomum, sodium, and of late years 
strontium bromide, are had recourse to, singly, or more frequently 
in combination. 

It is not to be denied that the bromides have a marked 
influence in reducing the frequency and violence of the attacks, 
or that it is a great gain to the sufferer, but in no disease ii 
it more true than in epilepsy that to relieve symptomfi is not 
necessarily to cure the disease ; and the question arises whether 
the relief of syniptome, the diminished frequency and mitigated 
violence of the fits, may not in many inatances be too dearly pur- 
chased. That such is the case is distinctly my opinion. An almost 
more important consideration even than the depressing eSect 
on the sufferers themselves is that the ready routine method of 
dealing with epilepsy interferes most seriously ^ith the study of 
individual cases. 

We are familiar with the bromide rash, and an attempt ii 
generally made to obviate its eruption by arsenic. Less con* 
spicuous and attracting less attention, though infinitely moiv 
important, is the lowered tone of the nervous system, the loti 
of energy and memory, the lessened efficiency, the depr^eskm e( 
spirits and impaired enjoyment of life. I have seen patients 
reduced to a condition of practical dementia by long-contatiiaed 
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dosing with bromides, and when the attacks have ceased it has 
seemed to be because the nerve centres had no longer energy suffi- 
cient for an attack* Julius Caesar and Napoleon are said to have 
been epOeptice ; I am quite certain they would not have won their 
battles or left such a mark in the world's history if they had been 
energetically treated by bromides. It may be added that large 
doses of bromides have been found experimentally to affect un- 
favourably the dendrons and gemmules of the cortical cells. 

A very important question is here suggested : what is the ultimate 
effect of postponing the fits ? One view is that each attack 
predisposes to others, diminishes the resistance to the outlet of 
nervous energy along certain channels, tands to the establiahment 
of a habit. Some sort of support is lent to this view by cases in 
which the fits tend to occur in groups or series ; but there can be 
nothing of the kind in cases in which a single attack takes place at 
long intervals^ say of months, and, according to my judgment, 
a general survey of the disease indicates not so much a liability to 
the outburst of nerve energy from deficient resistance along certain 
paths as to the formation of an unstable nerve substance by mal- 
nutrition. What we have to aim at is not to duU the sensitiveness 
of the nerve centres, but to increase their vigour and stability; 

The idea on which I base my practice in regard to the treatment 
of epilepsy is that the use of the bromides is to diminish the frequency 
and severity of the fits, while the cure of the disease, the removal 
of the instability of the nervous system, is to be sought by other 
means. Occasionally the instability of the explosive nerve sub- 
stance may be due to some visceral irritation, especially perhaps 
ovarian, and protection from this by the diminished sensitiveness 
to external impressions which is produced by the bromides may 
allow the nerve centres to regain their equilibrium, or give time 
for the subsidence or removal of the disturbing influence. It is 
also possible that if a brain had not orlginaUy any considerable 
inherent epileptic tendency, but had acquired the liability from 
some of the varied influences which lower the nervous tone, the 
prevention of the fits might afford time for the repair of the injury 
done by the adverse conditions. But for the most part there vnll 
be functional derangements or states of imperfect nutrition which 
may be dealt with in the intervals. I think there is a possibility 
of more harm being done by the bromides in the intervals by a 
deteriorating influence on the brain than the mere postponement 
of the attacks would be worth* 

The rules, then, which I lay down for myself are somewhat as 
follows : In what I call long distance epUepsies^ in which the inter- 
vals between the fits are six weeks or over, I do not give btomid^^ 
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regularly atid oontmuously mdess there m some other indloati^ 
for their eraployment, such as sleeplessness or excite merit. If thfB 
attacks recur punctually at definite intervals I should try to avert 
them by a short course of bromides when they were dae. la any 
ease, if the patient has premonitory symptoms which he reoogiiket« 
he should be instructed to take bromides as soon as they oooM oo. 
lif again, he is aware that an attack is liable to follow any special 
incident in his life, ejcertion, excitement^ woriy^ such Bocial c^^^ei^lk 
as a concertt theatre going, or dinner party, he may try to baMi^H 
it by bromides. ^^ 

When the fits are frequent, and especially when it is clear that 
the bromides eitercise a restraining influence, they must be given 
in Bueh amount as may he found necessary and at such hours ai 
may he suggested by the time at which the fits are liable to occur. 
In particular a dose will be given at bedtime when the attacks come 
on in the night or early morning. Even here, however, the tune 
gained between the fits ahould as far as possible be turned to 
profit. We should not rest content with the diminution of the 
attacks, but should endeavour to discover and remove the under* 
lying cause. 

It appears to me that there is an opening for fruitful inqtiiry in 
those cases in which the attacks are noctomal, and again in tboee 
in which they occur soon after rising. Clearly here there m e.ardjo> 
vascular instabiUty which reacts upon tlie ner^^oua instability, 
and it would seem to be a reasonable anticipation that by moderat- 
ing the running dowTi of tlie vascular tone which take& place during 
the night the liability to attacks would be diminished* This is 
a course of observation which can only be carried out by the famQy 
medical man or by the resident officers of an institution. A tea-cii|i 
of hot and strong beef tea might be given at bedtime, or a glaaa ojf 
hot milk. In the case of morning attacks this might be taken 
immediately on w^aking, and at this time cayenne or pepfper might 
be added to the beef tea, or perhaps a little spirit of animonia or 
something pungent to the milk. I should infinitely prefer food 
to drugs ; but, food failing, a dose of digitus or other cardio-^aseu- 
lar tonic at night ; in the morning, perhaps, mtro-gylcenne might 
be given. 

In seeking to apply remedial measures, as di8ttnct from Uie 
prevention of fit^, we must first inquire carefully into the patient*! 
habits and mode of life, and put a stcip to anything which m wdrmm 
to health, or especially which may exhaust the nervous system. 
Irregular meals, late hours, sedentary habits, self*indu]geficis of 
every kind, eifpe<rially such as is vicious. Discipline is of the grtsalc^ 
value. The genuine epileptic is usually deficient in will power, and 
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needs the outside help which is comprised in the term discipliBe. 
But I need not dwell on these general me-asures, though they are 
of great importance. 

We mu&t next ascertain whether there are any persistent func- 
tional derangements, and a thorough physical examination of the 
chest and abdomen ought to be made* Constipation must not be 
permitted, etiJl less loose and irregular action of the bowels. Lidi- 
gestion, especially when associated with flatulence, must be cor- 
rected. All abdominal uneasiness must be looked upon with 
suspicion, as must any irregular distribution of the gases in the 
stomach and intestines, or general distension of the intestinal canal. 
The urine will of course be examined, and not merely for albumen 
and sugar, but as affording evidence as to the general condition of 
the patient. 

Disorders of menstruation may play an important part in epil- 
epsy. It does not follow that because the fits in any given case 
occur chiefly at the menstrual period, which is othenvise normal, 
the epilepsy is of ovarian or uterine origin, but, on the other hand, 
ovarian irritation or dysmenorrhoea or other derangement may be 
responsible for attacks taking place at any time. I cannot of course 
go into the treatment required by this class of eases. 

There remains the question whether anything can be done to 
improve the stability of the nervous centres by such remedies as are 
known to be of service when the nervous tone has been impaired, 
or when the functional activity of the brain has been disturbed by 
conditions of the circulation. 

I have already stated that in epilepsy generally the pulse is small 
and the arterial tension low. Exceptions occur, and in my experi- 
ence, when a young epileptic has a pulse of unduly high tension, 
the prognosis is favourable. The tension can be brought down by 
care in diet^ and by eliminants. In post-hemiplegic epilepsy, again, 
when the pressure within the arterial system, which has resulted 
in the rupture of a cerebral vessel, persists, the frequency of the 
fits can be materially reduced— I think I have seen them kept off 
altogether— by keeping down the pnlse tension, which can best 
be effected by mild mercurial aperients. 

For the gene rally -lowered vitahty of epileptics I have given 
phosphorus and the hypophosphit«s, or arsenic with strychnine 
or quinine, and sometimes iron, I am disposed to think that the 
arsenic, which is often given at the same time with the bromides 
to prevent the rash, may sometimes have a conEiiderable share in 
the production of good results. I cannot say definitely that I have 
seen cures, because in consulting-room practice we cannot follow 
up patients who recover, but I have seen many instances of remark- 
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able improvement, the fits becoming less frequent and seyere 
month by month. A satisfactory feature of such treatment has 
been the increased sense of well-being and enjoyment of life miiich 
has attended it, the improvement of the memory, and generally 
increased intellectual efficiency. This has been particularly note- 
worthy when bromides which had been taken for some time 
were left off. 

Epilepsy will repay further study. Jacksonian convulsionB have 
been differentiated from true epilepsy ; the recurrent convulsions 
caused by local or general thickening of the cranial bone of traumatio 
or idiopathic origin ought to form a distinct category, and I think 
that further distinctions will be established so that we shall speak of 
the epilepsies rather than of epilepsy. The different f onns will 
then have each its own treatment. It is because my thougihte have 
moved in this direction that I have brought the subject before you. 




A CASE OF HYSTEHICAL ANAISTHESIA OF BOTH LEGS BELOW 
THE KKEE, TREATMENT BY METALLIC BANDS : CURE 

Clinical Socieiy^a Traneaciionat 1878 

Sabaji C housemaid, aged 17, waa admitted into St. Mary's 
Hospital, July 2^ with impairment of muscular power in both upper 
extremities, and anaesthesia of both legs and feet, 

Catamenia commenced two years ago. Until tliis time her 
health had been very good. Since this slie has suffered much at 
her periods from headache, pain in back and in left Bide ', some- 
times also in right. Menstruation has been regular every three 
weeks, lasting about three days, and normal as to quantity. During 
last four months pain has been persistent in forehead, lower part 
of back, and in left side of abdomen. She has been obHged to 
give up her occupation, being very weak and faintmg after exertion. 
Loss of muscular power and sensation have come on gradually. 
Has never had hysteria. 

Present cojidition.—O^tiBideTahle loss of muscular power in both 
arms and hands. No loss of sensation. In both legs from the 
knees downwards there is total loss of sensation. No evident loss 
of muscular power. Above knees sensation is not impfdred. She 
raise both arms nearly up to head, but can scarcely squeeze 
at aD ^^ith the hands. She can get out of bed and waJJi about, 
and also stand iiith feet close together and eyes shut ; y^t there 
is no sensibility in feet or legs. When either leg is pricked with a 
needle, patient^s eyes being shut, she does not know what is done. 
A needle is even thrust down under either great toenail, but not 
the slightest indication of pain is given. Patient sajra that if she 
could not see, she should not know that she had legs and feet. In 
all other parts of the body sensibility is normal. Both legs and 
feet are very cold ; when pricked no blood is noticed to exude. 
Whole body is weU nourished, and has not an anaemic appearance. 
Pain b felt on pressure being made in either ovariMi region, but most 
in left. Senses of smell and taste normal. Sight varies ; sometimes 
can see well, at others two or three things are seen when she is 
looking only at one. Nothing abnormal noticed about optic discs. 
Other organs normal. Temperature normal. 
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TrmimenL — Ordered pO. galbani co. gr. 10 twice a daj. OeDermI 
health improved somewhat, but no other change took place. 

July 11, Metallic band ordered to be placed round right 

On the 12th patient said there was a slight feeling of weight 
the right leg, but ahe could not feel the band round it, nor cUd 
feel when pricked. 

13th, She thought she could feel there was a something round 
the leg, but there was no decided rettim of sensibility, 

16th. When the leg was sharply pinched patient said she could 
feel it. When her eyea were shut and this leg was pricked anywhere, 
she could mention the place where it was done. There was no 
feeling of weight in the leg, but some tingling when w^alked upon. 

17th, Patient could feel as well as ever in this leg and foot, but 
the other remained as devoid of sensibility as before. This was 
proved by pricking and thrusting a needle again under the toe- 
nail, when no pain whatever was evinced. The band was still kept 
on for some days, then transferred to the left leg, in which SGrm- 
bility returned in much the same way as in tlie other leg^ but more 
quickly. Muscular power improved in both arms ; ahe gradually 
lost headache and other pains. She was discharged on August % 
with fuU sensibility in each leg and foot, fair muscular power in 
both upper extremities, and in good general health* 

The treatment adopted in this case was, of course, suggested by 
the results of the application of plates of gold and other metals in 
hysterical hemianaesthesia, as described by Professor Charcot, 
His experiments, which w^ere made the subject of a report to the 
Academy of Medicine, were undertaken at the instance of M« Burck, 
for the purpose of testing liis views as to the therapentic influenoe 
of gold in certain affectiouH of the nervous system. The patients, 
hysterical girls or women, had pain or tenderness in one or othcor 
ovary, more commonly the left, and the oorresponding half ol tJia 
body had completely lost sensation. A large pin could be thrtist 
through the skin at any part of the trunk or hmbs without being 
felt, and without the patient knowing that anything had been done, 
while no blood issued from the punctiu^s unless a vein had been 
pierced. A band, in which plates of gold were secured, was now 
placed round the arm, the gold in contact with the skin^ and in 
fifteen or twenty minutes sensation had returned, and the punctures 
bled ; the return of sensation taking place first near the band and 
graduaUy spreading upwards and downwards from this part. 
According to the experience of the Salp§triere, it was not a matter 
of indifference what metal was employed* Gold was most generally 
effioaciouE, but In a few oases jt failed, and some other metal had 
the power of inducing a return of sensation. It was found that a 
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feeble galvanic current was set up by the contact of the metal 
with the sJdn, and it has been suggested that this was the curative 
influence. 

I may here mention a fact which struck me as very remarkable 
when a number of these cases were shown to me by Professor 
Charcot, during a recent visit to the Salpetriere, viz, that the 
Bobjects of this hcmianacsthesia were some of them engaged in 
sewing, and appeared to have no difficulty in holding the work or 
even the needle. It did not occur to me at the moment to suggest 
the appheation of a test I often employ, which is to ask the patient 
to pick up a pin from a smooth table blindfold ; but apparently 
the women were not imder the necessity of keeping their eyes on 
the work, or on the objects held in the hands. 

In the case related no care was taken in the selection of the 
metal, and brass was employed. It is clear that the band was in 
some way or other instrumental in the recovery of sensation, and 
that it was not due simply to rest, food, the moral influence of 
residence in the hospital, and change of surroundings, since feelii^ 
returned only in the leg on which the metal was worn. It is prob- 
able that as brass is more oxidisable than gold there would be 
more powerful galvanic cuirents, but no test was applied^ and I 
attribute the improvement in this case simply to expectant atten- 
tion. The girl looked for the result, her attention was constantly 
called to the part by the presence of the band, and this was suffi- 
cient to produce the effect, I was careful not to express any con- 
fident anticipation of a cure to the patient, or to the students or 
nurses in her hearing, though this artifice would have been justifi* 
able, and would probably have had considerable influence, as I 
wished to make the experiment without resort to such measures. 

The absence of haemorrhage from punctures Is a remarkable 
feature in these eases, I am disposed to attribute the anaeethesla 
to the condition of the capillary circulation indicated by this, 
rather than directly to changes in the nerve-centres. 



EXTRACT FBOM A PAPEB OH THE CAUSATIOH AMD 
SIGNIFICAIfCE OF THE CHOKED DISC Df IKTHA-ORAKIAL 
DISEASES 

BrUiah Medical Journal, 1872^ 

Afthe discuasmg the theories of the causation of the choked diac, 
he relates a case of tubarciilar meningitis and post-mortem fimliiigii^ 
finishing thus:— 

The nerve«, followed to the back of the eye, exhibited large 
superficial vessels quite to the eyeball, close to which they expanded 
into a bulbous enlargement, the constriction at the nerve-entry 
being very abrupt. The swelling had not a translucent ap] 
and it did not disappear on slight traction or pressure. The 
discs were not very well defined ; there was no elevation. Tlie 
retinal vessels were distinct — ^arteries as well as veins, 

(A second case is related, and he continues) : — 

The optic commissure and tracts were imbedded in solid yeHi 
esnidation, but apparently normal when extracted. The rigl 
optic nerve near the eye was expanded into a bulb of considerable 
size, evidently formed by distension of the outer sheath by fluid ; 
it was quite translucent. The disc was fairly defined, not papiUated* 
not so pale as usual. The retinal vein was extremely large and 
distinct, issuing from the centre of the disc. The left optic 
had no bulbous expansion, and no appearance of having been 
tended. Longitudinal veeselB of considerable size were viaibl 
its exterior. The disc was not well defined, but had a sort of halo 
round it. The retinal veins were rather large ; the arteries smallt 
but distinctly visible. Both vessels were conceded in the dtso 
and for a short distance beyond its margm, apparently by exuda- 
tioii. It is noteworthy that, in this case, the distension of the 
nerve- sheath, usually bilateral, was present on one side only ; 
this was not due to accidental displacement of the fluid on 
other. The difference in this respect coincided also with a marl 
di£ference in the degree of cliange in the intra -ocular terminal 
of the nerve, the congestive or inBammatory process having gcnw 
further in the eye, the nerve-sheath of i^hich was not distended. 

It appears to be a disputed point, whether the fluid in the vagina 
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nenri is formed on the spot, or is forced along the Ijrmph-epaca 

from the arachnoid cavity. It has been shown that injections can 
be made to pass from the arachnoid space into the nerve-aheath ; 
and in my opinion it is in this way that the sheath is distended in 
these cases of meningitis. The fluid and the presBure are present ; 
and it is unnecessary to seek another cause for an effect which they 
are proved to be competent to produce. On this view the dropsy 
of the nerve-sheath is simply another example of intra-cranial 
pressure, producing its effects in the direction of least resistance, 
tending to confirm this hypothesis as to the mode of production 
of the choked disc, and affording an Illustration of the difference 
in the results of pressure having different sources of origin. 

According to my experience, while some degree of hyperaemia of the 
disc is common in tubercular meningitis, well marked choking of the 
disc is rare ; and I have never seen an extreme example, such as 
I have met with in cases of cerebral tumour. If my experience on 
this point be borne out by that of other observers^ and if, as I 
expect J hydrops vaginae nervi bo found to be much more common in 
tubercular meningitis than has been supposed, the occurrence of 
marked congestion and swelling of the disc in cases of cerebral 
tumour, and the less frequent and less pronounced occurrence of 
this condition in tubercular meningitis, in which the general intra- 
cranial pressure is apparently at least as great, would be capable 
of a satisfactory explanation. 

Tumours are not usually accompanied by much fluid in the 
arachnoid cavity ; and the increased pressure will act in the 
obstruction of return of blood from the orbit into the cranial 
cavity, while at the same time the force required to eariy the 
blood through the vessels of the brain when subjected to 
pressure would tend to distend the capillaries of the disc, on 
which no adequate counter-pressure is brought to bear. On the 
other hand, in tubercular meningitis the fluid in the arachnoid 
cavity is, at any rate, one source of pressure ; and it is to be 
expected that it will find its way along the sheath of the nerve, 
and distend it at its weakest part. This fiuid pressure also, though 
it will obstruct the return of venous blood from the orbit, will 
compress the arteries carrying blood to the eye ; but more parti^ 
cularly it seems to me that the compression exercised along the 
whole length of the nerve by the fluid mthin the nerve -sheath 
would have the effect of neutraHzing in some degree the trans- 
mission of pressure along the minute vessels of the nerve from the 
cranial cavity, and so tend to diminish the force brought to bear 
on the vessels of its intra-ocular termination. 



BEMARKS m DISCUSSION OK DR C. MERCIEH'S PAPEI 
ON INHIBITION 

Brain, 1889 

De. Beoad&bkt, after eome pfelimmaiy remarks, eaid :■ — 

Like Dr. JaokBon, I have aa h]^3K>thesiB a» to the seat o! the 
morbid change in paralysii agitans, which, emboldened by hji 
example, I venture to mention ] I belie\^e the lesion to aMect tbt 
muscular nerve^endlngs. The idea as to the nature of nerve 
energy or nerve foree which underlies Dr. Mereier'a reasoning 
on the subject of inhibition, and which is generaJlj acccpt^ed, w 
that each cell is a reservoir in which force is stored, and each 
fibre a channel by which force is carried ; the whole iK>neeptioa 
ifi one of liberation and transmission of energy* An impreaaion 
on a aanse organ sends a wave of force up to the centres . i 
motor impulse is an explosion in certain cells of the cort«x, and 
the energy set free travels downwards till it impinges upod ^VCQ 
muscles and calls them into action. 

I have for a long time held a different hypothesis of tkf^ 
nature of nerve force, and of the relation in which th© nerre- 
centres stand towards each other and towards tlie pertphetsl 
nerve-ending. This is that the different centres among them- 
selveis, and the centres and the peripheral terminals of the 
nerves in muscle or sentient surfaces, hold each other in mutual 
tension, the periphery reacting on the centres m inimedlate 
relation with it, and the lower upon the higher centres, as wdl 
as the higher upon the lower and upon the periphery, and thai 
a nervouB impulse is not so much a transmiaaion of etiergj a9 
a disturbance of equilibrium. The lower centres and motor uerrcfl 
and mu^les do not passively await the shock of the explodoa ill 
cortical or other cells, but are constantly iu touch with tbeee cdlfl 
by a sort of back pressure. 

The best illustration of the mode of action iriuch I believe 
to obtain throughout the nervous system is fnmiabed bj 
telegraphy. When a message is sent across the Atlaatao, it 
is not a flash of electricity which atajrtfi from the battery hf^re, 
travels along the wire and aS^t^ the needle at the other aide. 
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There is a battery at each end, and ihB connecting wire m main- 
tained in a condition o( eleetncat tension or charige. What happens 
in the trangmiB&ion of a signal is that disturbance of equilibrium 
at one end determines a corresponding disturbance of equilibrium 
at the other. It is in virtu© of the susceptibility, due to this state 
of charge in the connecting wiresj that multiple and opposite mes- 
BAgea can be transmitted at the same time along the same wire* 
In. the same way it is not force generated or liberated in the cells 
of the cortex, and transmitted to the muscles which sets them in 
action, but the entire ch^n of centres and the nerve terminals 
being in a state of tension or charge^ energy liberated in certain 
cortical cells disturbs the equilibrium of corresponding lower centree^ 
and ultimately of the muscular terminals, which last, as by the 
pulling of a trigger, set free the latent energy of the muscular fibres. 

This idea of the relation betw*een the nerve-centres and the peri- 
phery, in which, not the centres only, but the nerve-endinge and 
the structures in which they are distributed escercise the office of 
batteries, w^hich maintain the connecting nerve fibres in a state of 
charge, seems to me to render more easy of eompreheusion various 
phenomena normally exhibited by the nervous syBtem, and it may, 
when more fully worked out, throw light on morbid phenomena. 
For example, it gives to the peripheral end-organs an importance 
contended for by many investigators and tliinkers, but generally 
ignored. Ganglionic powers, it is true, are conceded to the retina 
and to the expansion of the auditory nerve, scarcely inferior to 
those of the cerebral cortex, but corresponding powers must belong 
to the cntetneous nerve -endings. Muscle* again, has been said to 
be only less nervous than nerve ; on the view here contended for, 
this follows naturally, and muscular tonus is an expansion of the 
tension assumed to exist, 

Again^ the degree of tension maintained tliroughout the nervous 
system may be high or low^ When it is low there will be diminished 
stability, and, as a result, the effects which Dr. Warner has described 
and represented graphically before the Society, 

In telegraphy the equilibrium may be disturbed either in a posi- 
tive or in a negative direction, and it is not impossible that some 
parallel to this may occur in the nervous system. It would follow, 
too, on tb« hypothesis of mutual resistance of the centres among 
themselves t upwards as well as downwards, on both the motor and 
Bensory sides of the nervous system, that sudden withdrawal of 
this reeistanee on the part of a lower centre might determine dis- 
charge in a higher centre ; in this way epileptiform convulsions 
might have their starting point in the basal ganglia or in the cord. 

So far illustrations are taken chiefly from the motor side of the 



380 



ON DmiBinoN 



nervous syBlem, but, of course, the relation of teDmoQ wiU exSJP 
between fcbe senBory and motor sides of the nervous system, betit^aen 
the sensory and motor nerre-nuclei at the same level in the ooni 
which are concerned in simple reflex action, between tlie btsil 
sensory and motor ganglia, and between associated sensory and 
motor areas in the cortex ; between the two hemispheres, and 
between the cerebrum and cerebellum, and between these again 
and the cord. 

Inhibition is a simple corollary of the relation here suppoeed to 
exist between the <il!erent parts of the nervous system. The 
increased knee-jerk induced by pulling the hands is an expressioQ 
of the intensified general tonus, and the inhibition of reflex and 
other movement® by powerful impressions on sensory nerves, wMch 
finds no place in I>r. Mercier's theory, is explained by the heiglit- 
ened tension thereby induced, primarily in the related central, 
and then throughout the nervous system. 

Trophic changes seem to me to be more comprehensible when 
the importance of the nerve terminals is recognized, and their rek^ 
tions with the tissues are considered. The ultimate ramificatioiia 
of the nerves, in the structures to which they are distributed, are 
BO completely lost in these structures that they may be said te 
form part of them, unless, indeed, we say that the stmcturef, 
especially such structures as skin and muscle, are the nerve terro- 
inals, instead of saying that they receive them ; they have every- 
thing in common, and whatever affects the nutrition of the one 
affects that of the other. On the one hand, then, the state of 
nutrition of the tissues will determine the degree of tension main- 
tained in the periphery of the nervous system, and, on the other, 
the tension prevailing in the nerves wiU influence the nutritive 
operations in the tissues. It is interesting to note that, in Ihe 
most familiar trophic derangement of nutrition, Herpes Zoster, 
the disturbing influence travels in the opposite direction to the 
normal functional impressions in the nerves affected^ which &t« 
sensory and centripetal. 

Another recommendation, which the view of sustained charge 
and mutual tension of the nerve-centres and periphery, which I 
have attempted to sketch, has for my mind, is that it renders 
somewhat less incompreheneible the extraordinary phenomena 
seen in hysterical women, which Charcot has brought to our know- 
ledge. Physiology, as yet, has scarcely taken them into account, 
and in nervous pathology they stand apart and are not correlated 
with other diseased. A distinguished friend of mine indeed onoe 
went so far as to say that women ought to be excluded from the 
domain of nervous pathology. In my opinion, on the other hand. 
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the ph3^ology and pathology of the nervous system will have to be 
rewritten from the point of view opened out by these phenomena. 
There is no structural difference between the nervous system of a 
hysterical subject and that of a healthy man, and the hemi-anaesthe- 
sia with its transference from one half of the body to the other, 
and the hypnotic phenomena, betray tendencies and reveal potenti- 
alities and relations dormant in the healthy nervous system. Now, 
if all parts of the nervous system are in a condition of charge and 
hold each other in mutual tension, the transference of hemi-anaes- 
thesia becomes in a way comprehensible ; and the comparison 
which makes hypnotism a state of polarization of the nervous 
system is in some measure justifiable. Nothing could be easier 
than to find objections to the view here crudely set forth. At 
present, however, it is simply a tentative hypothesis, and is placed 
as such before the Society. 



OK INGRAVESCENT APOPLEXY 

A Contribution to the Locali^tlOQ of Cerebral Lasloos 

MedmhCMfUfgical Transactions^ 1876 

Sm Thomas Watson, following Abercrombie and oorroboratm| 
by hia own observation the distinctions laid down by Abercironibiej 
deeeribe^ three- forms of apoplectic attack, 

" In the first form of the attack, the patient falls down suddenlfi 
deprived of Bemie and motion, and lies like a person in a deep sleep; 
his face generally flushed, his breathing stertorous, his pulae faD 
and not frequent, sometimes below the natural standaitl. In 
some of these convulsions occur ; in others rigidity and eontractioii 
of the muscles of the limbs, sometimes on one aide only. 

" Now, respecting persons seen in this condition, the itninediato 
prognosis is imcertain. Some die in a short time and much blood iff 
found extravas&ted within the cranium* Some die after a ralher 
longer interval, and then we often find serous effusion onlyp Ami 
in some that die early, no effusion either of blood or of serum can be 
detected. Some recover altogether without any ill effect of ttie 
attack remaining. Others recover from the coma, but are left jmrn* 
Ijftic of one side, and with some imperfection of speech, or of ooe 
or more of the senses. And this paralysis and ira perfection may 
disappear in a few days, or gradually depart, or remain for life, 

"In the second form of attack, the coma is not the earli<»t 
symptom. The disease generally begins with sudden and sharp pain 
in the head. The patient becomes pate, faint, and sick, and usaaflly 
vomits, and sometimes, but not always, falls do\\m in a st^e of 
syncope, with a bloodless and cold skin, and a feeble pulse. Thii 
also is occasionally accompanied by some degree of convukaoEU 
Sometimes he does not fall down, the sudden attack of pain b^ng 
accompanied by slight and transient confusion- In either case be 
commonly recovers in a short time from these symptoms, and ia i^mte 
sensible and able to walk ; but the headache does not leave him. 
After a certain interval, which may vary from a few minutes to several 
hours— and Dr. Abercrombie records cases in which it waa ereo 
much longer — the patient becomes heavy, forgetful, lacobexviQt, 
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and iinka into coma, from which he never riaes again. In fl&me 
instances, paralysis of one side occurs ; but perhaps more often 
there is no palsy observed. The disease when it cornea on in this 
way m much more uniform, and of much worse omen, than when 
it comes after the former fashion." 

The third form of attack described l^ I>r, Abercrombie can 
scarcely b© said to be an apoplectic attack at all ■ indeed he himself 
includes this form in the class of paralytic cases* It is characterized 
by sudden loss of power on one side of the body, and frequently 
by loss or impairment of speech, without loss of consciousn^s. 
To the second fmm of aWocA the name Irigrave-aceni ApofUwy 
has been given. This I now proceed to consider. Its features are 
the absence of loss of consciousness at the outset, the gradual acces- 
sion of symptoms, the almost invariably fatal result, and the large 
amount of blood found to be estravsaated. I ought to add that 
vomiting invariably occurs at an early period of the case* My 
observations show, that in these cases not only is the haemorrhage 
large, but that its situation is within certain limits constant, and 
I believe that an anatomical explanation can be given of all the 
phenomena characteristic of the attack. 

The Mmt of the e^ravasation is on the outer side of the extra- 
ventricular corpus striatum (lentacular nucleus) between this gang- 
lion and the external capsule, a plane of fibres which separates it 
from the convolutions of the island of Reil, and it has appeared to 
me that the large amount of haemorrhage is explained first by the 
size of the vessel or vessels ruptured, and secondly by the very 
slight resistance to extravasation. Also that the absence of loss of 
consciousness in the early stage of the attack is e]tplained by the 
fact, that until the quantity of blood poured out is contiiderahle 
there is no extensive rupture of fibres or ploughing up of grey 
matter, and probably no compression of brain substance. 

Mzaminaiion of the Brain. A hemisphere in which haemorrhage 
has occurred in the situation, and to the amount here in 
question, will present the usual external appearances suggestive 
of internal pressure, flattening of the convolutions, exclusion 
of blood from the minute vessels on the ridges, and obliteration 
of the sulci. If the examination is made simply by the usual 
sections many interesting points will escape observation. The 
fissure of Sylvius should be freely opened out, when less moisture 
will be found in that of the side on which the lesion has occurred 
than in its fellow, and the pi a mater wiR contain less blood ; 
more remarkable, however, will be the condition of the convolu- 
tions of the insula, which will be flattened out and obUterated, 
so that the island of Rcil has the appearance of a smooth oval 
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deTation* Uaoallj an incision Into it at onoe efxpme^ the dot. 
OccaBioiially, indeed, the thin layer of nerrous matter over the 
©ffuaed blood is torn in the examination, espi^ially whan the dot 
extendi under the anterior perforated spaca. 

I have never seen haemorrhage into the fiaaure in tbeee eases, 
though I have known the Wood enter and fill the ventrieleftp 
burst through the floor of the third ventriele into the interpeduB- 
cular space and travel benea^th the arachnoid to the Sylvian 
fisfiiirefl, finding it« way far into the one on the opposite side 
from the original lesion, but being excluded by preesure from 
the one near whicli it was originally effused. 

After exploration of the Sylvian ^ures the examination may be 
continued by the uaual sections from above downwards. The blood 
may have penetrated the ventricle or it may have ploughed up 
the hemisphere on the outer side of the ventricular cavity, Oecai' 
sionally in the latter caae it even reaches the aurf ace of the braiii ; 
in the only instance in which I have seen this, the blood had split 
up the aacending gyri on each side of the suIcub of Eolando (it nmm, 
so far as I know, eaoapes into the bottom of a sulcus] « In eitbca^ 
caae, whether the clot is intra- or extra- ventricular, unless Bpec]sl 
car© be taken it \\ill probably be concluded that the coipus striatum 
is destroyed, or at least torn by the blood, whereas it mill usnaU; 
be found entire and intact, or only penetrated by a process of the 
clot J but completely dissect-ed off from the hemisphere proper an^ 
displaced inwards. 

A detail of some tittle interest may here be added, namely, 
that when the blood has entered the lateral ventricle, whib 
all the ventricles n^ay be filled and the comua diataoded bj 
clot and fluid ^ the descending comu on the side of the lesion wiU 
be all but empty, the blood being excluded from it by antecedeot 
pressure on it by the earlier extravasation, 

AiMtomy of the Hemisphere. It will now be necessajy to refer to 
the anatomy of the part of the brain in which the l^on oocuib, 
and to describe in some detail the relation of parts, the course of 
fibres, and the distribution of blood- vessels. For this purpoM 
drawings of sections of the brain are shown, which I venture to 
interpret from my investigations on the couiBe of the fibres of 
the hemispheres. 

The internal capsule, as it has been absurdly called, is con- 
stituted by the ascending and divergtng fibres which enter the 
cerebrum below as the crus between the extra- ventricular coqiufl 
striatum and the thalamus, and emerge above from the region of 
the central ganglia to enter the hemisphere proper as the coron* 
radiata. If any fibres of the crus pass uninterruptedly to tk 




PLATE in. 

Tmneverae secHon of Brain &t Ajitoriur Pt-rforat^d Sjiat-P^ showing origin 
of arteries of Cinrpus Striatum. Aft+^r Diirt^t* i',t\, Ci>rpiiii CalloBuin; 
Sv, V*piitricnlHr (*orpiis f^triatiirii (nncMpu;^ omidatiii?) ; Sx^ Exlr»-ventri- 
fiiJrtr Oirpim Srriiitiifii (iiUfleus J^^ntLfiiliirLs)^ rt- R, Fibres entering Jxtluw 
re fi'ofu Criifl t'(firebn, eriK>rgiiijj flhove H an Corona KadiatUp conutitiitinfj 
so-eaJltHi Internal Oiijaiilp ; FS, Fissure of Sylviiw } IB» Is^land of Reil ; 
c, tinii Iftyer of grey matter^ ClBiistrum, bt^twpen %vhirh and Corpus 
StritttLifn 13 thin plane of |trD[H*r \vhit<» [il>reB of < "oqiim SlHatuni eaHpd 
External Capsule. 
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PLATE IV, 



Transvense section of Brain In Cront oi Optic CoTnmtssitr^, showing dit 
tritiiitton of arteries of Corpus St rlMuiiu After Duript. C,C,, i\ir|t»i* 
Callasuin ; Sv, VentricuJaLT Corfmii Slriatnni (nutUnia eftudftfiiti); Bit, 
Extra-V€tntrLCtil»r Corpus Striatum (nucleuii leiiticuLari^) ; rt" R, Fibi** 
entering lit^law rv from Cnis Cerebri, emerging *ibo\p R nsCoroni* RatlUitA^ 
constituting so-exiled Intemftl Ca|>8ule ; FS, Fisaurp of Sylvius : fJl, 
Island q( Reil ; Ct thin Iftyer f>f gr^y matter, Claiistruri*, iM^tween «v!ticli 
andCoqiii^ Striatum is thin plane of profier wliite fil>rn«of Carpiift Hlro^ 
lum ealled External Citjit^ule. 
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hemisphere it la in this tract. As the cms pftdaes into the interval 
between the ganglia its two divisions, preauinably motor and 
sensory, the crusta and tegmentum, are distinct one from the other, 
but this separation is soon lost, and in the corona radjata there is a 
complete intermingling of fibres, so that no diatinetion can be made 
between those which in origin and function are different. 

We are not here concerned \vith the rearrangement of fibres which 
takes places as the cms becomes corona radiata, but the increase in 
number is obviously very great. To this increase the thalamus contri- 
butes conspicuously, the corpus striatum less conspicuously^ though 
probably more abundantly. It is not easy to trace fibres arising in 
the intra*ventricular corpus striatum and proceeding onwards to the 
hemispheres, but the radiating fibres in passing betw^een the head 
of this ganglion and the extra- ventricular division of the corpus 
striatum separate into bundles between which the soft grey matter 
of the two portions dips in and comes into communication, pro- 
bably giving off fibres. Between these bundles also M, Duret has 
foUow^ed to the intra- ventricular corpus striatum arteries which 
enter at the anterior perforated space, and far more numerous 
and larger veins which pass from the extra-ventricular corpus striatum 
and the hemisphere towards the ventricle, to appear there as the 
venae Galeni. 

The external capsule will also require a detailed description. 
It is seen in the various sections as a thin layer of w^hite fibres 
separating the grey substance of the corpus striatum externum 
from tlie cortex of the insula, and it includes a plane of grey matter, 
the claustmm, w^hich appears in the drawings as a thin streak. 
The convolutions of the island of Reil lying upon the outer wall of 
the corpus striatum have absolutely no connexion with this 
ganglion, and the claustrum and all outside of it can be removed 
without disturbing a cell of the ganglion or a fibre arising in it. 
The corpus striatum then has only a very thin lamina of fibres of 
its own, forming its proper capsule externally ; an equally thin 
lamina of fibres arising in its ceils encases it on its inferior aspect. 
About th^e further particulars must be given. 

When by careful disaection the proper wall or capsule of the 
extra -ventricular corpus striatum has been exposed^ the temporo- 
enoidal lobe will almost have disappeared and the fissure of 
lylviuB ViiW be converted into a wide hollow or groove curving 
round the ganglion which, as the brain Hes base upwards, has the 
appearance of a smooth elevation embracing the cms. The fibres 
of distribution forming this capsule radiate forwards, backwards 
and outwards in all directions from two patches of the grey sub- 
stance of the ganglion which have become exposed at the summit, 
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one beneath the undiiate lobule, the other juat at the outer d 
of this point. Those passing outwards, forming the proper ** ex- 
ternal capflule " instejui of CFoesing the Sylvian hollow, as would 
be expected from the apparent continuity of fibres across it, to tiw 
remains of the marginal oonvolutfons of the fissure, dip in between 
other larger masses of fibres whicli are thckse of the coronii radiaU 
emerging from the " internal capsule," so that a crosaing or intef^ 
section here takes plaee almost at riglvt angle®. 

A more important anatomical fact relating to this plane of fibf«i 
forming the external capsule is that^ as Duret has shown, the loi^ 
arteries which enter the hemisphere at the anterior perfonted 
space for the nutrition of the corpora striata pass upm ards betwe^ 
the capsule and grey matter. To tliis further reference mil he 
made in the concluding remarks. 

Case I, ^Hemiplegia of hft side. Lettered demoHan of fmd 
and eyes. No has of amscioumesa. Sensation greatly impair^. 
Vomiting. Sleep or stupor. S&xn or eight hours after the aUach, 
sudden access of stertor and profotind wma. Death in twenty minute*, 
^Haemorrhage between the grey substana: of the corpus striatum 
eaiemum and the piane of fibres separating it from convoluiiom 0/ 
insula cutting off hemisphere from central ganglia, and uitimatd^ 
bursting into lateral ventricle. Pulmonary, splenic and hf.-palt^t 
haemorrhages. 

This case, though not the first of the kind observed, is pliboed 
first because I was able to watch it from an e^rly period of ihi 
attack, and to recognize the seat of the lesion. 

W. S., aged 50, foreman of some U me- works in the immedifttie 
neighbourhood of St. Mary's Hospital, was admitted into tli0 
hospital about 2.15 p.m. on February 9, 1871, and at once sett 
by me- 

He was an intelhgent, steady, sober man, had never had any seriotB 
illness, but had lately suffered occasionally frora headache, and his 
appetite had been variable. He had just gone to work after dinner, 
when he felt giddy and sat do\^Ti. He appeared to be confused, 
but never lost eonseiousness* Within a few mmutes he was ae«o 
by a friend to whom he said he felt giddy, but should soon be better ; 
his friend, however, noticed that his head seemed to be turned to 
the right, that the left arm hung powerless, and that he did not 
appear to know he had a left arm. He was at once brought to ibt 
hospital, and, being at hand, I was called to him. 

He answered questions, gave an accurate account of the attack, 
and expressed anxiety about some money which was in his piuse. 
but his manner was excited and he called his friend by name nod 
gave him directions, though he was do longer present. He tried 
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also to take hold of the paper on which the notes were being made, 
and resisted when his hand was restrained. 

The face was not perceptibly difltorted, scarcely so even when 
he spoke, and he could whistle though not so well as usual. The 
head was turned so that the face looked over the right shoulder, 
and the eyes were carried to the extreme right of the palpebral 
fissures J the deviation of hea^d and eyes being moat marked. He 
was unable to look straight before liim» still less to the left. Left 
arm and leg quite powerless and relaxed ; there was slight reflex 
action when the sole was tickled. Sensation was greatly diminished 
in face, body, arm, and leg of this side. 

Face slightly flushed ; areus senilis present ; pupils natural. 
Puke 108, rather long and firm, hot not strong. Heart-sounds 
normal ; no reduplication ; no evidence of hypertrophy. Respira- 
tion natural. 

A tendency to sleep gradually manifested itself, and having by 
careful observation come to tlie conclusion that the case was one 
of those in which a fatal termination m almost certain and in which a 
large clot is invariably found I determined to bleed. My resident 
medical officer, Mr. Boone, opened in succession three veins, two 
in one arm and one in the other, but was unable to obtain more 
than a very trifling flow of blood. That the veins were really opened 
was shown by passing a probe along them upwards and downwards. 
I then proposed to bleed from the jugular, but it was impossible to 
bring about the necessary fullness of the vein. While considering 
the desirabihty of dividing the temporal artery the condition of 
the patient underwent a change, the face became bedewed with 
perspiration, tlae pulse was softer, and very shortly he vomited^ 
violently, bringing up large quantities of undigested food, and 
during the effort urine and faeces were passed involuntarily. He 
repeatedly provoked fresh acts of %^omitijig by putting his 
fingers into the throat in epite of remonstrances* This was about 
2.46 p.m, 

I did not think it desirable to persist in the attempt to bleed, 
and a dose of calomel and castor oil was ordered, cold being applied 
to the bead. The patient continued to sleep during the afternoon, 
but could be roused and when awake was quite sensible ; he took 
a little milk and vomited occasionally. 

At 10 p.m. atertor suddenly set in, and he was found to be quite 
unconacioiu. The stertor continued though he was turned on his 
side, as recommended by Dr. Bowles (a proceeding which is usually 
perfectly successful in eliminating the element of danger which 
stertor adds in these cases), and the respiration was catching. The 
heart was acting violently, at the rate of 150 beats i@et wsi^nxH^. 



S88 



ON INGRAVESCENT APOPLEXY 



Daring this final att^ack the lateral deviation of the head and ejir 
ceased^ This waa obaerved for fifteen minutes. The right pupil 
was large, the left small. At length, twenty minutes after thf 
stertor set in, the breathing suddenly stopped, but the heart eort- 
tinued to beat and the pulse could be felt for seven and a half 
minutes afterwarda, becoming gradually more feeble. At Uie 
moment of death the left pupil dilated. 

Post-mortem examination.— -Brain — a little flattening of can- 
volutiona of right hcraiaphere ; a superficial, slight, meningeal 
haemorrhage of the anterior extremity of frontal lobe on this mif^ 
Blood seen to have issued from fourth ventricle, between medulla 
and cerebellum. Atheromatous patches in arteries genemlJv, 
with dilatationfl. Wlien fissure of Sylvius opened out, conviJ^ 
of island of Reil on right side seen to be flattened out ; the > 
insula being large and soft. 

When hemispheres sliced nothing abnormal met with abort 
level of corpus calloaum. Wlicn lateral ventricles opened, blood- 
stained fluid and a small elot found in left ; a rupture in septum 
lucidum ; blood in third ventricle, iter* and fourth ventricle, and 
in all the cornua of both lateral ventricles* In right lateral ventridt 
a large black clot, and this being removed a fissure seen (to the 
outer side of the corpus striatum and thalamus) extending along 
the entire length of the ventricle, crossed by venaa Galeni and 
processes of the ependyraa left untorn* From this fissui^, which 
was wide and gaping, black clot protruded, on removifig 
which a cavity was found, two and a half or three itiebea long, 
which extended along the entire length of the two central ganglii 
on their outer side. The outer waU of this cavity was for thf 
most part formed by the plane of white fibres which, aj'ising from 
the grey matter of the corpus striatum externum, separates lliil 
grey matter from the convolutions of the insula (external rap«iilf| 
The inner wall was formed mainly by the grey substance of tlw 
extra- ventricular corpus striatum, which was not ploughed tip or 
penetrated by the blood or softened, but was left entire, and mu 
simply dissected off from the fibres. The lower edge rail panHd 
to the descending comu of the ventricle along its whole length, and 
was close to it ; superiorly the rupture into the ventricle bad takeo 
place by tearing of the fibres of the corona radiata issuing frtun til* 
central gangUa (iut-ernal capsule). 

The haemorrhage had taken place from vessels running from tht 
artery in the Sylvian fissure to the ganghonic substance of tlie 
corpus striatum J between the grey matter and the plane of film 
arising from it to pass to the hemisphere. The blood had foliownl 
the line of cleiava^e^ and after separating the fibroua cs^oiile tj&an 
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the grey substance had torn through the corona radtata and burst 
into the ventricle. 

Heart not large ; valves fairly healthy. 

Lungs. — Extensive baemorrhage into both, the blood bla«k 
and coagulated ; the extravasations had neither the appcaranoe 
nor distribution of ordinary pulmonary apoplexy. 

Considerable baemorrhage had taken place into substance of spleen 
and small scattered haemorrhages were found in the liver. Kidneys 
healthy, I am of opinion that the pulmonary ^ splenic, and hepatic 
haemorrhages took place during the act of dying, and were due to 
the mode of death, by suffocation ; that, in fact, the extravasation 
was caused by the prolonged and violent action of the heart alter 
the suspension of respiration. 

(Only the abstract of the other cases will be given here, though 
they were originaUy stated in full. — En.) 

Cass 2, — Hemiplegia, UjL Svdden in ucc€M. Frequent vomiting 
during next twelve hows* Sopor for three dai/s. Sensation grtoily 
diminished. Rapid formntion of bedsores, DtMk in three and a 
half weeks. ^Extensive haemorrhage between exira-vejUricular corpus 
striatum atid plane of while fibres separating it from insula. Mitral 
disease. Contracted granular kidmtya. 

Case Z.-^Apparent drunkenmss. Left hemiplegia coming on 
grad\mily with hemianaesihesia. Later unconsciousness^ — Haemorr- 
hage between corpus 3tria>tum and external capsule penctrcUijig into 
kUeral ventricle. 

Casb 4* — Giddiness and staggering. Left hemiplegia ; ingravescent 
in aec^s* Loss of consciousness. Vomiting. — Haemorrhage between 
corptis striatum and convolutions of i^vmila. 

C AJS B 6 .— Htm ipleg ia with marked hcmianaesthes ia , Ingra vesce nt 
mode of attack.— Haemorrhage between corpus striatum and thalamus 
and external capmle at posterior part of instda, with penetration of 
blood through thalamus into ventricle. 

Commentary. — ^The cases Just related furnish sufficient evidence 
of the association of the ingravescent form of apoplectic attack 
with haemorrhage of large amount between the lenticular nucleus 
and the external capsule. The occurrence of extensive extravasa- 
tion of blood in this situation has already been noted by Charcot, 
Boaebard, and Buret, and explained by the large size of the arteries 
here found. It is w ell known that the grey substance of the nerve- 
centres is much more freely supplied witii blood than the white fibres, 
and that large vessels pass from the middle cerebral artery into the 
foramina of tlie anterior perforated space to the grey mass of the 
corpus striatum. Duret has shown by sections of injected brains 
that these arteriea do not at once plunge into the grey substance 
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of the ganglion and ramify in it, but run, some of Uiem, ant 
of large size in particular, round nearly its whole e^tenml 
periphery, between the grey matter and the external capsule 
— a fact which I had observed independently in the coune 
of my dissections. Duret has also shown that they end in 
tufts and do not give off many branches liie other arteriee. 
It 13 obvious, as pointed out by this observer, that in tiie 
large size of the vessels and in their mode of termination, we 
have an explanation of the liabihty to rupture and of the profua* 
haemorrhage. 

A further reason not previously taken into account why ex- 
travasation of blood in this situation is liable to be e^ctenstn 
is the ahjstnce of rtsistanct* I have found that the plane of fibra» 
forming the inner surface of the external capsule, though Ib^ 
fibres no doubt arise from the cell processes of tlie corpus sti i 
is detached from the grey substance with extraordinary fa^^.L- 
so that the blood only performs a natural dissection in following 
the line of cleavage between them. In thus separating the i 
from the ganghon it will, moreover, probably cause rupt 
other arteries running here. 

Not only is there an absence of the obstacle to extravp^t-— 
which would be offered by interlacing fibres, but the proxiu 
the fissure of Sylvius and of the descending cornu of the kunil 
ventricle diminishes the resistance to displacement and consequent 
pressure which solid brain would oppose. The Sylvian fissure ii 
one of the provisions found in the brain for meeting vari f 
in the vascular turgeacence of the cerebral subatanco b^' 
spending variations in amount of meningeal fluid, and thf 
room it affords for expansion of the island of Eeil can only 
be fully appreciated when the gyvi operti of the latter are seen. 
as they are in these cases, not merely flattened but com] ' 
obliterated, so that the insula appears as a smooth, )i 
voluted emineneo* Further space is yielded by the compressioii 
of the descending comu of the lateral venticle, and by tJw 
displacement of the corpus striatum inwards. 

The ready mobilit yof the parts surrounding the seat of haemorrha^ 
besides facilitating the extravasation, will also prevejit any g^nml 
or local pressure on brain substance till the mobility is cxhau!tt«4, 
and to this I am disposed to attribute the late and ^ciiiff^il onc^mi 
of crnna. The relation between prc^^auro and coma, it is true*, it » 
question still in dispute, and it cannot here be adequately dis- 
cussed. It is, however, generally admitted that the brain will 
bear ^\ithout symptoms the gradual application of pressure, which, 
apphed suddenly, would give rise to coma, and that sudden injmj 



ON INGRAVESCEKT APOPLEXY 



301 



produces the unconsciotjsiiess of shock, or, as it waa named by 
Trousseau, ** CGrebral surprise," and it ia clear that sudden pressure 
and forcible laceration are avoided in consequence of the anatomical 
fact here pointed out. 

Course of thr Extravasaied Blood. — The extravasation is, how- 
evert rarely confined to the space between the extra- ventricular 
corpus striatum and its external capsule. When this is the 
case, the hemiplegia will probably be slight and temporary, 
and a minute account of the symptoms would be of extreme 
interest and value. It will easily be understood how the effusion 
of a considerable amount of blood before resistance is en- 
countered favours the further progress of the extravasation ; since. 
according to the laws of fluid pressure, the distending force is the 
same at every point of the surface of the blood poured out as at 
the orifice of the bleeding vessel, and is therefore multiplied inde- 
finitely* It will thus readily make its way, but always in the direction 
of least resistance ; and here, as in all cases of cerebral haemorrhage, 
the further course of the blood t^tU he determined by the arrange- 
ment and relations of the fibres. 

When the ruptured vessel is at the anterior part of the 
corpus striatum, the blood travels forwards, and may penetrate 
into the frontal lobe ; when on the lateral aspect, the blood 
is directed upwards. The haemorrhage never breaks through 
into the fijssure of Sylvius, nor does the blood ever, so far as I 
know, enter and plough up the temporo-sphenoidal lobe ; to 
do this it would have to penetrates continuous planes of fibres, 
which in the absence of antecedent softening never happens. At 
the upper angle of the extra- ventricular corpus striatum the plane 
of fibres which forms its proper external capsule, parsing upwards, 
meets the majis of fibres of the corona radiata proceeding outwards » 
and an interlacement nearly at right angles takes place between 
them. At the line of intersection, too, the few arteries which are 
sent from the middle cerebral to the intra- ventricular corpus 
striatum and to the centrum ovale of the hemisphere pass upwards 
and inwards, and also the far more numerous and larg^ veins con* 
veying blood from the extra- ventricular corpus striatum and th© 
mass of the hemisphere to the venae Galeni* 

It might have been supposed that th© intersection of fibres 
would oppose a barrier to the further extension of the haemorr- 
hage, but apparently interlacing fibres offer less i-esistance to 
rupture than a smooth continuous plane. No doubt, also, the 
vessels wiih the perivascular spaces afford a guide and open a 
way to the blood, since it almost invariably happens that th© 
corona radiata is torn through partially or completely along the 
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line of its t*mergence from the region of the central gaxiglia. The 
extravasation then either reaches the ventricle or ploughB up 
hemisphere; in the latter case it may be dLrected ini^ a long 
tudinal course in the substance of the parieto- frontal lobes 
the mass of fibres of the great longitudinal commissural lyBt 
<}r maj foUow the central radiating fibres into the ascending parietal 
convolutions, which it splits op in the direction of their length* 

It is the ingravescent mode of attack ^ hich congtitutes the dkim- 
guidhing character of the class of cases I have endeavoured to describe^ 
and which I associate with haemorrhage between the corpus Btriatma 
and external capsule. With the progress of the haemorrhage new 
symptoms arise, which will diifer according to the course takm 
by the bloods 80 far a» the cases here related tlnrom- light on ih»^ 
symptoms att€>nding different degrees and direction of furth^^^ 
structural damage, it would appear that in all there were heiruplogiafll 
hemianaasthcaia, vomiting and sopor* A noteworthy point k 
the very sOght degree of facial hemiplegia observed, attributable 
perhaps to the distance of the lesion from the first or internal 
of the lenticular corpus striatum, which is said to be specially 
cerned in the movem^its of the face and eyes. At the same tin 
lateral deviation of the eyes was nearly always present. 

The patient in Case 2 survived Jor three weeks, complete sepam- 
tion of the extra- ventricular corpus striatum and thalamus froni 
the hemisphere. The rapid formation of bedsores indicated great 
impairment of the nutritive functions in the paralysed parts. In 
all the other cases the blood reached the ventricles, and a fatal 
termination occurred in a few days. In Caae 1 laceration of brain 
fibres was attended "with the symptoms enumerated and marke 
conjugate deviation of the head and eyes, while rupture into 
ventricle caused profound coma and speedy death. In Cases 
and 4 extensive ploughing up of the hemispheres \^itb penetratifi 
into the ventricle at an indeterminate period gave rise to 
rigidity of the paralysed parts , and constant movements of 
limbs not paralysed. There was gradual loea of cooseiouane&s 
in both, but less profound and less durable in the latter, in 
which the blood took a direction forwards. In Case 5 the lesicn^J 
was further back, and the injury to the thalamus greater than i^H 
any other case, and the impairment of sensation was very decided, 
while the loss of consciousness was not for some time so profound* 
The size of the clot was, however, much smaller. 

It will be noticed that lom of sensation to a certain and indeed 
considerable degree has accompanied the hemiplegia, and this oot 
only when the thalamus has been damaged, or when the poskMMl 
part of the internal capsule so called has been involved ii^^^H 
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^ut when the haemorrhages has been too far forwards for 
either occurrence. To thia I beg to call special attention as 
hemianaesth^ia has recently been too exclusively referred to lesion 
of the posterior part of the internal capsule* There can be no 
doubt that injury of the fihrea at this part i^ill cause hemi- 
aoaaethf^ia as observed by Charcot, Bourn ville, and others, and 
shown expeiri mentally by Carville and Buret and others. I desire 
simply to point out that impairment of sensation can be induced 
by lesion elsewhere, and especially in the situation I have spoken 
of outside the central gangha and beyond the internal capsule. 

This docs not constitute a valid objection against the sensory 
function of the thalamus. The impairment of sensation is eauaed 
in the same way a^ the motor paralysis, which in these cases is due 
not to destruction of the corpus striatum^ or to a lesion cutting it 
off from communication witli the medulla and cord, but to separa- 
tion of this ganglion from the hemisphere by rupture of the fibres 
of the corona radiata, and the samo lesion wluch divides the eom- 
munieation of the corpus striatum \i'lth the hemisphere divides 
that' of the thalamus. The fibres of the thalamus do not 
go merely or even mainly t<i the posterior part of the hemisphere, 
but pass for^'ards and outwards beneath the intra- ventricular 
corpus striatum to emerge from the region of the central ganglia 
in the coroaa radiata of which they everywhere form an important 
part. They are thus impUcated when the corona is torn, and the 
oases show that separation of the thalamus from the hemisphere is 
attended with impairment of sensation, as well as damage to the 
ganglion, or its separation from the sen'^ory tract of the cord* 



LETTSOHIAN LECTURES ON SYPHILITIC AFFECnOMS OF THE 
NERVOUS SYSTEM (Abbreviated) 

The Lancet, 1874, Vol. I 

LECTURE I 
Syphius a8 a Causb of Disease in the Nbbvous System 

Stages and Forms of Syphilis in which the Nervous System ii 
implicated — Pathology — SyjJiilitic Affections of Nerves — Netaralgias 
and Local Paralyses 

Gentlemen, — ^The subject I propose to bring before you in these 
lectures is, as you know, the Syphilitic Affections of the Nervous 
System. There are, perhaps, other topics on which I might have 
spoken with greater authority, and there are certainly other phy- 
sicians more competent than myself to treat of the one I have chosen. 
My justification before you is, that, while numerous interesting and 
viJuable observations have been placed on record in various periodicals 
and reports, the subject has not yet been treated of as a whole by 
any English physician, and the profession generally has not yet 
become aware of the frequency of syphilitic affections of the nervous 
system, and in consequence of this a class of diseases, painful and 
fatfiJ if not recognized, but easily curable, and which indeed fur- 
nishes us with some of our most striking instances of success, fre- 
quently escapes notice and treatment. An additional justification 
which I make of myself is the interest I have long taken in nervous 
physiology and pathology, and the opportunities which syphilis 
has afforded me for the investigation of the effects of morbid changes 
in the nervous centres. 

It will be accepted as a sufficient evidence of the frequency 
of S3rphilitic disecise of the nervous system that I shall in 
these lectures have little occasion to quote the observations of 
other physicians, but that I shall be able abimdantly to illustrate 
almost every variety of sjrphilitic affection from my own experience, 
obtained entirely at a general hospital or in private practice, and 
without the special field of observation afforded either by an institu- 
tion for venereal diseases or by a hospitcJ for diseases of the nervous 
system. 
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TAe Stages of Syphilid. — In considering the diseases of the nervoufl 
system connected with sj^hiliB, the first question i^hich arises ie, 
At what period of syphilis are these affections liable to be intro- 
duced i Syphilis is considered to exhibit primai^y, secondary, and 
tertiary stages » or we speak of primary, secondary or tertiary 
manifestations. These designations have relation » not to mere 
lapse of time, and not always even to order of appearance, but more 
strictly to order of lesion than to order of succession. We see, in 
one case, many years after the infection, an intractable scaly emp* 
tion of the skin, or obstinate ulceration of the tongue or the com- 
missure of the lips, recurring again and again, and following, per- 
haps, two or three distinct sets of symptoms. These are secondary 
in character, or intermediate, as Mr. Hutchinson would caU them, 
notwithstanding the interval of time and the successive forms of 
manifestation. 

In another case we have a woman impregnated by a eyphilitic 
husband, and infected through the foetus. In her the first 
sjTnptom may he a destructive phar^mgeal ulcer, or a node ; or, 
in another case, primary infection may be foUow^ed at once by 
a pustulo-crustaceous eruption, and this by periostitis, rupia, and 
other manifestations of a hkc kind. We call these tertiary, or, at 
least, wo must treat them as such, Again w^e have the perplexing 
inBtances of hereditary syphilis. A child of 10 or 12 years 
IB found with an ulcerated gumma of the tongue, or ulcer of the 
palate* Or we find a healthy young woman, of knoi^Ti character 
and virtue, with cutaneous gunimata and tubercles, though the 
first symptoms belong strictly to the class of tertiaries. 

When, therefore, we arc endeavouring to determine the stage of 
syphilis to wiiich a given case belongs, time is not the main element 
in the question, but the associated or antecedent symptoms, and 
the distinctions w^hich we shall find it important to bear in mind 
are those pertaining to the character of the lesion. If we admit ' 
into our catalogue of nervous affections all the symptoms arising 
in the course of syphilis which are capable of being referred to the 
nervous system — the wandering rheumatoid pains felt in the mus- 
cular structures in early syphilis, the osteocopic symptoms of later 
stages, sleeplessness, irritability, change of ditjposition^the liability 
is eo-e^teUBiv© with the diseHEkse. 

W^e aU recognize the distinction between the disorders of the 
nervous centres due to the circulation in them of poisoned 
blood, and the diseases of those centres produced perhaps by 
some blood poisons; as, for instance, between the common I 
delirium of enteric fever occasioned by a heated and impure state j 
I of the blood in the disease, and the exceptional meningitis set uq 
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by the same state. There is the same distinction in syphilis between 
the disorders of the nervous function and the morbid conditioDS 
of the nervous structures which it can induce. With ihis limita- 
tion, which will greatly economize my time, and permit me to devote 
more attention to the more importajit part of my subject, we shall 
find that the nervous affections may arise either in the secondary or 
in the tertiary stage of the disease, btU far more frequently in the latter. 

The affections of the two periods, moreover, are not identical, 
and I think the diversity will be found more considerable than has 
generally been supposed. The difference has been recognized by 
most observers, and it is what might have been anticipated from 
the different clinical characters and different pathological tendencies 
of syphilis in its various stages. It is even better understood, as 
it appears to me, by reference to the theory of Mr. Jonathan 
Hutchinson, which brings syphilis into the class of continiied 
eruptive fevers. According to this theory the secondary stage of 
syphilis represents the fever — the tertiary stage so-called, the 
effects produced upon the solids and liquids of the organism by ihe 
febrile process. The tertiary stage becomes thus, not a part of the 
disease itself, but a consequence of it, corresponding to the sequelae 
of fever, such as dropsy in scarlatina and scrofulous affections after 
measles. 

Whatever view may be taken of tertiary manifestations, \diether 
they are to be considered as the continuation or as the con- 
sequence of syphilis, the truth of the analogy between syphilis 
and continued fever appears to me undoubted. They have in 
common a period of incubation and a febrile stage which nms a 
more or less definite course. In this febrile stage, which is attended 
with symmetrical cutaneous manifestations and disseminated 
lesions in the internal organs, the poison is reproduced in the system, 
and the individual who is the subject of the disease becomes a source 
of contagion. Finally, one attack usually confers future immunity 
from the disease. 

Now, just as in fevers we may have pneumonia or meningitis 
not distinguishable by any anatomical characters from pneu- 
monia or meningitis due to other causes, and recognized clinically 
by the supervention of these conditions upon those of the fever, 
so, in the secondary stage of syphilis, there may occur spinal or 
cerebral congestions or inflammations which have no peculiarity 
to indicate the syphilitic character of the affection, and this has to 
be ascertained almost entirely from previous history or from existing 
manifestations of syphilis. In tertiary syphilis, on the other hand, 
the morbid processes set up are altogether peculiar, as will be 
described, and the symptoms are often sufficient of themselves to 
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eetabUBh the nature of the case in the absence of eoUateral evidence. 
As they will engage our attention later^ when eoneidering the 
affections of different parts of the nervous systeoi, I shall not dwell 
longer upon them now, but proceed to the consideration of another 
queation- — whether, namely, there is any particular form of lesion, 
or any particular coyrae of the subsequent constitutional manifesta- 
tioiis, which is attended with special liability to affections of the 
nervous system. 

Ti/pe of Syphilis kadivgto Nermua Affeeiiom. — ^An answer to this 
question is scarcely to be obtained directly. The surgeons who have 
seen and treated the primary sore or the early constitutional symp- 
toms are not often consulted for epilepsy or paralysis , whicli, in the 
mind of the patient, are never for a moment associated with the 
former affection, appearing as they do after an interval of time, 
perhaps, which has allowed even the occm-rence of the disease to be 
forgotten, or has reduced it, in hia recollection, to an accident of 
trifling significance. The family medical man, or the physician, on 
the other hand, called to deal ^ith the nervous affection, has not 
watched the course of the disease in the earlier stages. Indeed, 
he may have been expressly kept in Ignorance of it. 

From the cases which have come before me, and from what I 
have seen of syphilia affecting other organs, confirmed by inquiries 
which I have made of surgeons who have extensive opportunities 
of observing the disease in all its stages, I have formed an 
opinion that it is chiefly in persons in whom tkt mamdary 
affections have been trdjhsiint and insignificant or even absent, or 
in those in whom the tertiaries arrive early or primarily, that 
the nervous system is liable to suffer, I am corroborated in 
this view by the statements of Gross^ LancerauXj Buzzard, 
Moxon, and other x^Titers, and it is scarcely poaaible otherwise 
to explain ifie entire absence of si/philitic history in many mmB 
obmously of a syphilitic dmracter. 

But this is exactly what we 8ee in the case of other tertiary 
manifestations. We are almost daily called upon to make a 
dlagnoeia of syphilis in the absence of a history, and in the face 
of positive assertions that the patient has never been subjected 
to any syphilitic infection, or suffered from any specific manifesta- 
tions. In the case of women, and especially of wives, this is not 
to be wondered at. They are often absolutely ignorant that 
they have contracted the disease. For my own part I have 
long come to tlie conclusion that it is useless and cruel to ask 
a woman if she has had syphilis. The primary lesion, especially 
fittuated on internal part^, as on the cervix uteri, may give 
rise to so little inconvenience, and any discharge from it is 
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so readily confounded with other secretions, that it may paas 
entirely unperceived. In women, again, the disease is often com- 
mmiicated by a syphilitic foetus. The father is a subject of syphilis, 
but has no lesion secreting poison to inoculate directly the mother; 
the ovum, however, is affected by the father's disease, and throng 
the interchange between the foetal and the maternal blood the 
mother becomes contaminated. In these cases the secondary stage 
of the disease is frequently altogether absent as well as the usual 
primary or initial lesion, and tertiary manifestations are developed 
forthwith. 

Both sexes, again, may be the subject of inherited syphilis, 
which is often betrayed by traces or histories of infantile <»r 
early manifestations, or by the teeth, the nose, the conformatiaii 
of the head, for an account of which medicine is for ever indebted 
to Mr. Jonathan Hutchinson. These valuable signs, however, may 
be absent, and, as I have already said, we confidently pronounce 
many affections to be syphilitic simply from the special character 
of the manifestations. As syphilitic affections are frequently 
curable, the patients should have the benefit of the doubt. This is 
so far recognized that it has become a sort of rule among those who 
have given attention to the subject, when in doubt, to give iodide 
of potassium. 

The fact that in a large proportion of the cases in which 
the nervous system is affected with disease arising out of 
syphilis, the secondary stage has been brief or imperfectly repre- 
sented or absent, and that very rarely is the history of syphilis 
prominent, renders it very important to make out, if this be possible, 
the distinctive character of syphilitic affections of the nervous 
system which of itself will serve to determine the diagnosis. We 
shall see later how far this is attainable, and one intermediate step 
towards the elucidation of the problem is the consideration of the 
pathology of the syphilitic changes occurring in nervous structures. 

Pathology. — The symptoms to which any disease of the ner- 
vous system gives rise will result primarily from derangement 
of function of the part affected, but the kind and degree of 
such disturbance will be greatly influenced by the nature of the 
morbid process and by its rate of progress. It uill make a difference, 
for example, whether a tumour at a given situation in the brain 
or cord has its starting point on the surface or in the substance, 
whether it increase rapidly or slowly, whether it grows at the expense 
of the nervous structure, causing no actual increase of volume, or 
adds to the contents of the cavities, and displaces or compresses 
the nervous matter. In considering, therefore, the morbid con- 
ditions to which syphilis gives rise, we have to__take into account 



the morbid anatomy but the general habit of the 



There are very large materi&lB from which I might draw 
the account to be placed before you of morbid changes produced 
by syphilk in the nervous structures, I shaU avail myself almost 
eielusively of those of Drs. Wilks and Moxon, whoa© con- 
tributloiiB are at once ample, clear and comprehensive j indeed I 
know nothing more admirable than their deaeriptiouB of syphilitic 
disease in the Guy'a Hospital Reports* According to Dr. Wilks, in 
s5rphilis there is a disposition to the effusion of a low form of fibro- 
plastic material in nearly every tissue of the body. When the 
exudation cornea to be examined after deaths it has generally had 
a long existence in the organ in which it is found, and it presents 
under the microscope fibroplastic elements, small nuclei, fatty 
granules, and some amorphous matter. As a rule the deposits 
are hard and fibrous, and not soft, as is suggested by the term 
gummatous usually applied to tliem, but they may undergo second- 
ary softening. 

There is nothing specific in the individual elements, and, indeed, 
the notion of a specific structural element in any disease is 
now generally abandoned ; but characteristic peculiarities exist 
which have been more exactly described by Dr. Moxon, He says: 
** If one looks over a series of syphihtic changes and compares them 
i^ith any other form of changes, one finds that the s}rphilitic cases 
have characters by which they are practically easily distinguished ; 
(1) Generally a small part of the organ is attacked and the remainder 
is left quite free. The disease is strictly localized in the spot It 
affects. (2) Its outer part is composed of fibrous tissue, which can 
be seen to represent the natural fibrous supporting elements of the 
part in a state of augmentation, while the functioning elements 
of the part have dwindled away. It is a local sclerosis. (3) Its 
central part shows the now celebrated caseous or gummatous faint 
yellomsh matter of more and more elastic consistence and less and leas 
friability and curdiness, generally rather sharply distinguished from 
the fibrous outer part, and sometimes softening down or calcifying. 
(4) There are signs of more acute inflammation in the immediate 
neighbourhood, showing lymph, etc>, or adhesions to the parts around. 
(3) and (4) may be absent. Such patches, sharply contrasting "w^th 
more healthy tissue immediately about them, and (5) distributed 
more or leas widely in a variety of organs, but especially in the testes 
and liver, are not a general thing which could be passed over as a 
comm^OD accident. Their characters attract attention. A syphiHtic 
gumma in muscle or brain is so unlike anything else that, if seen for 
the first time by one who knows the rest of the common run of 
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pathological changes, it demands from Mm some recognitiOD of itfl 

yeculiaritias. In short, it is not common, but ^peeific in t^e ntnm 

' mme of the word, , , , 1 

** Syphilis attacks tlie surface of the brain and its membmaca, 

It attacks them in limited gpots, and it spreads slowly. Hi 

morbid changes are, on the one hand, adhesions of the membnaei 

to each other and to the surface of the brain by me4Uis of afi 

adventitioua material of firm consistence and yellow colour^ whM 

tnay be called lymph, but is harder, tougher, and more opacjne. 

This exudation may be found at any part of the surface ; it inradfa 

and destroys the grey matter, interferes with the supply of blood, 

and, when it occupies the membranes at the base of the brajn« sur 

rounds and involves the nerves in the intra-cranial part of thm 

course/' 

On the other hand, the syphilitic deposits may take the torn 
of a distinct tumour of fleshy aspect, vascular externally, but 
presenting at tlie centre the m'eU-known gummatous charaeUr 
Or the deposit may be small and circumscribed, but multiple, imv 
and hard as to consistence, and yellow in colour. Atiotmd 
foreign bodies may be more or less inflammation or softening in 
spinal cord. While the general characters are sioiilar, tbere 
differences in detail, which will be described later* 

But all these deposits of lymph, whether diffused or elroiim* 
scribed, are met with in the tertiary stage of syphHis. The difief* 
ences in the clinical history of secondary and tartiaiy syphilia, aod 
in the treatment required by these two stages of the disesaae^ m 
such that nothing short of the overwhelming evidence we poses 
would convince us that they are only two periods of the 
tion ; and we may well look for differences in morbid 
The differences found are, moreover, such as would be e: 
by considering secondary syphihs as fever, of wiiich the leeaons 
tertiary syphilis are the sequelae. Looking upon Lnflammation 
the result of the disturbance of the relations between the bl 
and the tissues, in the one we have this relation disturbed _ 
morbid condition of the blood, in the other by a deteriorated Mt0 
of the tissue elements. 

In sec&ndarp syphilis the pathological conditions are ohirfj 
evidence of meningitis, old or recent, or of congestion, and vmt 
frequently no appreciable lesions have been discovered, the saint 
conditions, in fact, as produced by other blood poisons. Is 
Urtiary syphilis are found the peculiar localiKcd changes deacfilN|| 
In addition to the morbid changes in the nervous stmclifl 
proper and in the vascular meninges, the brain or spinal eordnfl 
be invaded by gummatous tumours springing from tli^dd| 
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mater or the bones, or may be affected by extenaive inflamma- 
tion from carious bone. Or again the blood supply may be cut 
off by obstruction of an ajtery from syphilitic disease of its walls. 

Scheme of th^ Lectures. — The scheme I have laid down for mj^elf 
in these lectures is to describe auccesaively the effects of syphilitic 
disease on the nerves* on the spinal cord, and on the different parts 
of the encephalon. I am not aware that this has as yet been 
aystematieaUy attempted, but, though it would have been easier, 
and perhaps safer for me to have followed the beaten tract, and 
speak of symptoms or groups of symptoms ; of affections of sensation, 
motion or intelligence ; of painful, convulsive, and paralytic affec- 
tions ; of affections of the nervous system witliout referring them to 
any definite seat and form of lesion, I have preferred to try to make 
use of our increasing powers of localizing and defining the morbid 
conditions from the symptoms to which they give rise, and to make 
the organic changes the basis of my classification. 

I come first, then, to the syphiUtio affections of the nerves, which 
wOl comprise the neuralgias and the local paralyses. 

Neuralgia. — Of the pure neuralgias I have Httleto say; I do not 
think they are very common ; they do not differ materially from the 
ordinary form of neuralgia. The cervico- occipital, the cervico- 
brachial, tlie sciatic* and some of the visceral nerves, have been found 

> be affected much in the same proportion as when no specific influence 
1 in operation ; and Dr. Anstie has given a clue to the occurrence 
of neuralgia in syphihs, which is that the subjects are constitutionally 
neurotic, and syphilis is one among the many causes which may 
bring out the tendency. It is more common in the secondary than 
in the tertiary stage, and may even precede the first cutaneoua 
eruption. If recognized, the most successful treatment will be 
that appropriate for the stage of syphilis in which it occurs. 
Sometimes the treatment of neuralgia as such will succeed, as we 
sometimes see in other cases in which neuralgia is suppressed, in 
spite of the continued existence of an exciting cause, by operating 
against the predisposing condition of the system. A form 
of nerve pain, differing from the ordinary neuralgia, more duU, 
aching and continuous, may be caused in the tertiary stage by 
neuromata (very rare), by pressure from a node or gummatous 
tumour, or by conditions giving rise to sensory and motor paralysis, 
which I shall now proceed to consider. 

Affections of Nerves, — We may have local paralysis or syplulitic 
affections of every cranial or spinal nerve. With the exception of 
a transient loss of power sometimes seen in the ocular muscles, 
paralysis of individual nerves is almost invariably a tertiary pheno- 
menon. It may be produced in various ways, by a neuroma, by 

W3. ^ ifo 
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the inclusion of tha nerve in a giimmatoua tumour — a r&ty tmre 
occurrence of whicli Ib&vedoena few distinct spei^imens — but osuABf 
the queation of eausatioD lies between periostitis about the orifice 
of exit of the nerve from the rranium or spinal canaL and meninge&l 
exudation involving the nerve during the in tracer anial or intra-afun&l 
part of its course* The lattar is by far the most common cause, m 
wiU be seen from a consideration of the cases. 

Any of the cranial nerves may be paral^'sed from the conse* 
quences of syphilis, but some much more frequently than othets. 
I shall not here speak of the affections of the special senses — loss 
of the sense of smelK blindness or deafness. To speak only d 
vision: it may b© impatred or lost in consequence of syphilitic 
inflammation of the choroid coat or retina, or from double opUe 
neuritis consequent upon a syphilitic tumour in any part of tkt 
brain, or from pressure upon the optic tract. Deafness, again, 
which is connected with syphilis, may be due to afifections of ihe 
auditory mechanism or the auditozy nerve* 

Leaving these out of the queetion, then, the cranial nerve most 
frequently affected is the third. Sometimes the only result is 
mydriasis, or loss of aeeoramodation, or dilatation of the pupil, or 
ptosis of the eyelid: but more commonly the entire nerve suffers, and 
in addition to the ptosis and dilatation of the pupil, we have exterail 
strabismus and immobility of the globe of the eye. Tbe twofoM 
fact that the third nerve is the most frequently affected and often 
the only nerve paralysed, and, again, that portions of the nerve niaf 
suffer before the others, is explained by the habit of locality of 
syphilitic exudation, of which the interpeduncular space at thii 
base of the brain traversed by the third nerve on its way la the 
cavernous sinus is the favourite seat, audit is conclusive evideace 
that paral3niis is not due t-o periostitis at tbe orifice of exit. Th^ 
nerve also has been found compressed by a gummatous ttirnoui of 
the sella turcica of the splienoid bone, and I shall give an illustratioE 
as an example in wliich both nerves were affected. 

Paralysis of the sixth, the evidence of which is internal atm* 
bismus, is, perhaps, next in frequency* Pamlysis of the fourtb, 
the remaining motor nerve of the eye, is not common ; it is sbon 
by double vision \iithout an obvious squint, the two ima>gaA beinf 
obliquely placed with respect t43 each other, and receding uliei 
the patient looks dov\Ti, since this brings the superior oblique mifi 
action, and approximating each other, and Anally equalized m tk 
eyes are raised, so that vision is single when the patient looks op. 
Paralysis of the seventh, unlike oeulo-motor paralysis, is mare 
frequently caused by pathological conditions which are not oT 
syphilitic origin. The features which it presents, the total panJyiir 
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of the side of the face with inability to shut the eye, ar^ too 
familiar to need discussion. Paralysis of the fifth may be seen 
in lo8» of eensation in the face and paralysis of the masseter ; of 
the glos30-plmr3nigeal in difficulty of swallowing ; of the hypo- 
glossal in paral3^iB of one side of the tongue and the sterno-hyoid 
and thyroid muscles ; and of the spinal accessory in the larynx 
and palate, and stemo- mastoid and trapezius muscles- 

I will conclude with a few cases of paralysis of individual nerves, 
first cranial, then cervico-brachial, and then of the lower extremities. 
The first is a case of paralysis of the left third nerve, slight right 
hemiplegia, and ultimately paral3^is of the right as well as the left 
third, , . . My interpretation of his symptoms was that syphilitic 
inflammation with gummatous deposit had invaded the inter- 
P^uncular spa^e, involving the two third nerves, and at one time 
threatening to invade the left crua. It is possible that there 
miglit have been here, as in a similar case that I have seen, a 
gummatous tumour of the sella turcica. 

The next case is one of paralysis of the first and second divisions 
of the right fifth nerve, the fourth nerve, and the palpebral division 
of the third nerve on the same side. . , , No single lesion would 
account satisfactorily for the paralysis of the different nerves 
involved. The superior maxillary division of the fifth has but a 
very short independent course within the cranium from the 
Gasserian ganghon to the foramen rotundum, and it may be con- 
cluded that a lesion involving the two divisions of the fifth was 
near the apex of the petrous bone. This might embrace the 
fourth nerve, which runs near this part, but could scarcely include the 
palpebral division of the third leaving every other portion intact 
unless the branch were given off unusually early. Of the two sup- 
positions—a double lesion, or an abnormal diatribution of the third 
nerve— the former is the more probable. 

In January, 187!, a woman, aged ^, came under my care with 
paralyBis of the left facial nerve, preceded by pain in the forehead, 
and accompanied by pain and tenderness of the mastoid process « 
This was removed under iodide of potassium in httle more than a 
month. As to the nerves of the upper extremity , I have seen 
several cases, a few of which I may detail. 

In November, 1864, a woman, aged 42, who lived an irregu- 
lar life, though she did not acknowledge syphihs, came under 
my observation. She began to su^er a month previoualy from pain 
10 the neck, do^n the right arm and forefinger, which had continued 
ever since. She was worse at night. The arm also was very 
weak and could not be raised. The neck was stifF and could 
not be turned in any direction without pain. There waa 



^H ON SYPHILITIC APPECmONS 

tenderness along the left side of the spine from the third to the 
seventh vertebra, and tenderness over the brachial plexus, probably 
from periostitis or inflammation of the fibrous structures involving 
the nerve roots. There was speedy relief and complete cure by 
iodide of potassium and one or two blisters. I saw her subsequently 
for a node on the femur. 

. . . I may mention an example, an interesting one, of sjrphilitic 
paraljrsis of the lower limbs arising from affections of the nerves 
after leaving the spinal cord. It is a case of paralysis of the flexor 
muscles of the thigh and of the muscles generally of the leg and foot, 
loss of sensation over the front of the thigh and along the inner aspect 
of the leg. . . . The motor paralysis was in the sciatic area of dis- 
tribution ; the sensory mainly, though not exclusively, in the an- 
terior crural area. The paridysed muscles were wasting, and the 
left limb was decidedly smaller than the right ; and it was found 
later on that the psoas and iliacus muscles were weak. . . . The 
paral3rsis was clearly not spinal, since it first affected one leg only; 
and secondly, was both sensory and motor in the same limb, wfafle 
any unilateral mischief in the cord is known to give rise to motor 
paraljrsis on the one side and sensory paral3rsis on the other. 
Throughout, its distribution was in the area of different nerves. 
Finally, muscular wasting indicated a severance of the nerves from 
the cord by the morbid process. I take the lesion to be one d 
syphilitic inflammation and deposit on the left side of the chorda 
equina. The man recovered completely under iodide of potassium. 



LECTURE n 

The SYPKiLmc Affections of the Spinal Cobb 

The range of symptoms producible by dlBease of the cord is not 
veiy wide. The tendency of moat is to paraplegia ; and to under- 
stand this we have only to remeniber that in some parts the cord 
18 not thicker than the httle finger, and that consequently a limited 
area of inflammation or a small tumour might involve a complete 
segment, which is all that is required to cut ofif the parts below 
from the volitional centres in the brain, and produce this form of 
paralysis. 

Paraplegia m rather common aa a result of syphilis (Bazin says 
that two- thirds of the cases are syphilitic), and if taken early and 
treated energetically it is usually curable. It is therefore very 
desirable that, if possible, distinguishing features of syphilitic 
paraplegia should be pointed out* 

It has been given as one of the characters of syphihtic paralysis 
generally, and of syphilitic paraplegia, that sensation is usually 
not impaired, and that reflex action persists ; but this, if it were 
true as a matter of fact, which I shall show is not the case, would 
not constitute a peculiarity. It is the rule in any form of disease 
of the nervous system, that the motor functions are more easily 
affected than the sensory. Even in nerves in which motor and 
sensory fibres are mixed up together, an injurj% such as pressure, 
may destroy for some time the conductibility for motor impulseSp 
while the only effect on the sensory fimctions is a temporary dyaaes- 
thesia. In experimenting on the cord this difference has been found 
to be even more marked : division of the w bite fibres constituting 
the motor tract being followed by distinct and definite motor 
paralysis ; w hile in the case of the central grey matter, which is 
the channel for sensations, a shgbt bridge suffices to convey upwards 
the sensory impressions, and while there is any continuity of grey 
matter anaesthesia is not produced* It is i^ain the rule in hemi* 
plegia from cerebral lesion that motion is more frequently and 
persistently impaired than sensation « 

It is not in individual symptoms, or in any arbitrary and unex- 
plained diflerence In the phenomena, that we shaU find tlie distinc- 
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tive characters of syphilitie affections of any part of the w 
syfitein, but in a compreheoftive view of all the facts of the case. 

It will not occupy much time, and will conduce to cle^uTiea, il 
I enumerate the principal diseases which affect the cord, with th" 
leading character. 

Myelitis — inflammation of the substance of the cord, if geni 
gives riee to a progressive loss of motor power from below upwardi, 
with loss of Bensation, preceded by tingling, the rectum and bladder 
and their Bphinctcrs sharing in the paralyBis. There is little pain, 
at most a dull aching^ Refler action is aboliBhed, and death occuni 
when the inflammation extands to the respiratory centres. Bed- 
ioros come on early. 

A local myelitis, involving a segment of the cord, causes pfti^^ 
of the parts below, motor and sensory (or motor only for m tinw 
with loflB of control over the evacuations. Reflex action vnSl 
aiet and may be exaggerated from concentration on th© moi 
ceUs of the anterior nerve-roots of impressions iihich normiUj 
would have been partly transmitted upwards to the brain, and 
the paralysed limbs often start involuntarily* If there be piiii 
it IB usually due, not to the myelitis, but to some extranieottt 
cause — ^as, for example, disease of the vertebrae. 

Spinal meningitis Is attended with pain both idoog the apioe 
and in the limbs, provoked by movements, especially such as involtt 
motion of the spinal column. There are painful startings, or tonic 
contractions of the limbs or muscle of the trunk, and someti 
severe tetanoid spasms ; sensibility is usually intensi6ed. Fi 
plegia comes on late, and gradually If at all. There is loss of po< 
in the bladder ; not usually in the rectum. 

Spinal congestion t according to Dr. Radcliffe, glides rise to stiddci 
incomplete paraplegia, varying in degree, without loss of sensation 
or of control over the evacuations, but attended with achiiig io 
the back and limbs ; but there may be a rapidly-progresaivB fald 
paraplegia which leaves only traces of congestion. 

Other diseases are, sclerosis of the posterior columns and coniiii> 
and of the anterior white columns and cornua, the £onii<er giviit 
rise to locomotor ataxy, the latter to wasting paby. 

There may again be softening of the cord, which, if non^inSaa* 
matory, is not to be distinguished from local chronic tnyehtii; 
or it may be the sejit of tumours* 

Syphilis may give rise t.o myelitis or meningitis, or to the imill 
gummata or local scleroses described by Dr, Moxon. 

Mydiiis. — The form of myelitis most frequently seen in s^rphilii 
is subacute or chronic inflammation of a segment of the cord; 
but, in my opinion, acute general or local myelitis may be 
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by syphilis, eftpecially in the secondary stage* Tliis is a point which 
cannot easily be proved. There is nothing peculiar in acute myehtis 
to indicate its cause ; and» the disease being rare, it muEt be long 
before a sufficient number of cases can be collected in which it Is 
associated with syphilis, even by observers alive to the possibihty j 
while in the secondary stage a post'tnortem diagnosis cannot be 
made so readily as in the tertiary period of the disease. 

In 1859 I saw, in quick succession, tw^o cases — one in the Hopital 
du Midi under Ricord, the other under Trousseau in the Hotel 
Dieu — of rapidly progressing paraplegia terminating fatally. In 
both there was general and advanced inflammation and softening 
of the spinal cord. Both the patients were young, and suffering 
from secondary syphilis in an early stage* Ricord, with character- 
istic caution, refused to pronounce the myelitis sjrphiHtiCj though 
it was not the first case of the kind he had seen in his wards. Trous- 
seau Mas more disposed to consider syphilis as the cause of the 
inflammation. 

Of acute local myelitis I give a case in which also the disease of 
the cord came on In the secondary period. 

Paraplegia in secondari/ ^t/philis ; aciUe myeUiis of a segment 
of cord just above the lumbar cniargemeni ; death from ukeraliem 
of bladder and extravamlion of urine. 



The paraplegia generally produced by syphilis is the result of 
disease slowly invading a segment of the spinal cord. 

The course of symptoms is such as might result either from 
a h mi ted chronic myelitis, or from softening, or from tumour. 

The age at which syphilitic paraplegia occuib — namely, in early 
adult life or early middle age — excludes degenerative non-inflam- 
matory softening. 

Embohc softening, so far as I know, only occurs in connexion 
with a very general distribution of emboh, as in a^ute fatal chore-a 
or as in ulcerative endocarditis, when the effects produced elsewhere 
predominate. 

The absence of angular spinal curvature and of the symptoms 
w hich disease of the bones or cartilages of the veilebral column 
produces before the cord is affected, excludes the most frequent 
cause of local myelitis not depending on syphihs, and we are left 
to decide from the liistory or from collateral circumstances between 
syphilis and rheumatism or exposure to wet and cold or injury. 

In syphilis the condition present is probably a small gumma 
aiound which inflammatory softening is set up, and this explains 
the slow, halting, and utietpiaJ progn^s of the paralysis. 
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Conversely, paraplegia, at first slight, remaining long at a given 
point or advancing very slowly, then suddenly worse, mending a 
little again, perhaps spontaneously, or at least without specifie 
treatment, but again increasing, and so pursuing its course to 
absolute loss of sensation and motion, while reflex action peraists, 
should excite a suspicion of syphilitic mischief and should lead 
to energetic treatment, whether corroborative evidence is forth- 
coming or not. 

While it was still uncertain whether syphilis could give rise to 
disease of the nervous S3rstem, and the purpose of inquiry was to 
establish a fact in medical science, no caution could be too great 
in accepting evidence on the point ; but the fact of causation onoe 
established we are justified in going in advance of positive knowledge 
in our treatment. 

The following case is one of unusual interest, there being great 
impairment of sensation, and exaggerated reflex action, with loes 
of control but not of power. It might easily be taken for locomotor 
ataxy, but differs essentially from this affection in its symptomB, 
and, as I believe, in pathology. 

Sensory paraplegia ; loss of control hvi not of power ; exaggenxki 
reflex action. — ^The patient, a cabman, aged 34, married, but child- 
less, was admitted into St. Mary's Hospital, March 7, 1873, for loes 
of power in the legs. He was a strong, stout, well-built man, with 
good colour, and large and firm muscles. He had, however, lost 
aU his hair, not only from the scalp, but from the face, axilla, and 
pubes ; the eyebrows and eyelashes also were gone. He had 
suffered from gonorrhoea ten years before, but had never had a 
sore on the penis ; he had, however, had " measles " and a bad 
sore throat fourteen years previously, which lasted three montlis, 
and ample evidence of syphilis was afforded by large ulcerations 
of unmistakable character on both legs. The weakness of the lower 
extremities had been coming on for twelve months ; he b^an to 
drag first the left foot, then the right, and the knees and feet grad- 
ually became numb. For three weeks he had been unable to wfidk. 

On first seeing him I told him to rise, so that I might have the 
opportunity of noting the degree of paralysis and observing ite 
character. He threw his legs off the bed without difficulty ; but 
when the feet were put to the ground, and he endeavoured to stand, 
the attempt was completely defeated by violent spasmodic con- 
traction of the legs, especially the right, which would have thrown 
him down had he not been caught and assisted back to bed. The 
movements continued for some time afterwards. He explained 
that he could stand and walk better with his stockings on than 
when the feet were bare, and still better in strong boots. The 



OF THE NERVOUS SYSTEM 



m9 



difficulty obviously arose from excessive reflex actiOD, which 
was more violent when the feet were in direct contact with the 
floor. 

Lying in bed he could move every part of both lower extremities, 
and could resist forcibly any attempt to flex or extend any joint. 
The muscles were bulky ajid firm, and imrticularly well nourished. 
He had occaBionally startinp of the limbs at night. Sensation 
was greatly impaired in every part of the thighs and legs, w hether 
tested by compasses or by pricking or pinching. The insensibility 
to heat was shown by the fact that he had large blisters on the 
soles of both feet, caused by a hot bottle w hich he had not felt. 
He had for three or four months had difficulty in micturition « had 
to wait some time before the flow began, and the urine came only 
in drops ; it contained no albumen. Pulse and temperature normal. 

To complete the account of the symptoms, it need only be added 
that, when he was able t^ stand or walk, he could do so equally 
well with the eyes shut or open, and had n^ particular difficulty in 
turning. He stood steadily wiih his eyes closed w^hen he could 
only walk with the aid of two sticks. In walking, the legs were 
not shot out or jerked up vaguely as in locomotor ataxy, but carried 
along stiffly and wide apart, the feet scraping the floor in consequence 
of w ant of flexibihty in all the joints, w hich w ere kept rigid by tonic 
contraction of the muscles generally. The hand placed on the 
thigh or calf when he walked found them hard and firm like those 
©f an athlete. 

Comparison with Locomotor Aiax^, — The phenomena of this case 
are w^orthy of study and discussion. They were clearly not those 
of the condition known as locomotor ataxy, although they \^'Ould 
be covered by the term. The mode of progression, the po\^er of 
standing with closed eyes, the absence of pains in the limbs, ex- 
elude at once sclerosis of the posterior columns of the cord, 
which is the morbid change giving rise to locomotor ataxy, and 
there are other diiferences of equal significance, 

I cannot fully convey to you the precise grounds on which I come 
to the conclusion at which 1 have arrived without reference to the 
functional mechanism of the spinal cord, as I understand it. The 
anterior grey columns consist demonstrably of the nuclei of the 
anterior or motor roots of the nerves fueed together ; the posterior 
grey columns in the same way of the nuclei of the posterior nerve 
roots (this is inferred rather than distinctly proved). The antero- 
lateral w hite columns are the downward channel for motor impulses 
from the corpus striatum to the motor nerve- nuclei ; the central 
grey matter is the channel for sensory impressions upwards from 
the posterior nerre-nuclei to the thalamus ; decussation of the 
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fibres or ceUs constttyting the sensory channel t&kuig plAoe oas 
one m the cofd. 

Now, BrQwn-Sequard has shown that injury to the central p&f 
m&iter wiU intercept aensory impressions without toterferiog witb 
motor power, and this i& exactly what had oocurred in the owe 
under conBideration, and I concluded that a syphilitic tumour 
existed in the very axis of the cord. 

But the po§terior and anterior nerre-nuclei together eonstii^te 
the apparatus for reflex action, and there is in the cord an indf^ 
pendent power of co-ordination— that is, of orderly combination 
of muscular movements for a given purpose, the mechanism foj 
which consists in the linking together of the nerve-nuclei of different 
parts of the cord. It would have been difficult to say, A prion, 
whether such co*ordinating fibres would connect together aalenor 
or posterior nerve-nuclei ; but it has been found experimentaOy 
that it is through the posterior nuclei that co-ordination is effeeic<i 
the fibres which effect it running in the posterior white coltimEkS. 
I am of opinion, however, that there is an associatioti of 
anterior nerve-nuclei of different segments, as 1 find no other 
planation of the peculiar arrangement of the fibres of the ani 
white columns, and I think it serves some such purpose as 
combination of the action of one fore-leg with the hind-leg of tb» 
opposite side in dogs, such association explaining the fmc^ ' ^ 
injury to the corpus striatum does not occasion hemipk . 
dogs. 

Let me, however, compare this case in which I suppose it 
segment of the central grey matter to be damaged, with looo* 
motor ataxy, in which the posterior white columns are ftffedel 
In both we have impairment of sensation, with comp&niliT<dj 
little loss of motor power, but with loss of control. In locomotor 
ataxy there is destruction of the fibres in the posterior whil* 
columns, which convey the impressions from one part of the 
cord to another^ and bring about the deUcate adjusting moviv 
ments which insensibly maintain the balance of the body, and 
the patient is unable to stand with the eyes closedp My patient 
stood perfectly well. The loss of balancing power, then, in kKomo* 
tor ataxy, is not simply due to impaired sensation in the feet, ii 
has been maintained by Dr. Allbutt* 

Again, in locomotor ataxy, motor impulses from the cerebrom 
for the act of walking arrive at certain nuclei in the lumbar sweB^ 
ing of the cord ; in consequence of the disease in the ptmicnat 
columns, these impulses are not disused along them to the 
different segments of the cord which co-operate in the pro* 
duction of the harmonious movements of the limbs, but are odik 
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cent rated upon the nuclei on which they impinge, throwing them 
into excessive and disorderly action and causing the jerky gait. 
This was not the case with my patient ; but, on the contrary, 
the impr^sions received by the feet in contact with the floor, 
instead of being partly transmitted to the brain for the com- 
mumoation of sensation, were, in oonsequence of the interruption 
in the upward channel, concentrated upon the cord, but dis- 
tributed to the diflfarent segments by the posterior columns, pro- 
ducing the exceesire but CD-ordinated reflex contraction of the 
musclee of the hmbs, which restrained or restricted their obedience 
to the will 

A small tumour such as was indicated by the symptoms to be 
present in the axis of the cord was just the kind of change to 
which sjqpiiilis might give rise, and which scarcely any other disease 
would produce* This is one of the examples, then, in which the 
symptoms alone would almost warrant a diagnosis of syphilis, 
without any corroborative evidence. 

The progress of the case was satiBfaetory. I began the adminis- 
tration of iodide of potassium in doses of ten grains, with carbonate 
of ammonia and sarsaparilla, carrying it eventually to twenty-five 
grains three times a day. In a few days the nocturnal starting? 
were less troublesome, then eensation began to return, and he 
passed water better* He walked with the aid of two sticks on April 
3, and on the 26th with only one, passing urine now quite readily ; 
eensation also was much better, but not normal ; the ulcers on the 
legs had healed* About this time faradisation was ordered. He left 
the hospital on May 2, after a stay of leas than two months. On 
the 27th he drove a hansom to the Derby* He continued to 
take the iodide (fifteen grains). . . . 

Meningitis ^^SpinaX meningitis is far less common than myelitis, 
and I have met with no acute case distinctly traceable to syphilis* 
A patient, however, was under my care in September last, su£Fering 
from severe pain in the back and Hmbs, made worse by movements, 
with feverishnese, for which the cause assigned was a fall in which 
the back was injured. The fall, however, had happened a month 
before, and he had since worked at his trade without pain or incon- 
venience. An explanation of the pain soon appeared in an outbreak 
of sj-philitic eruption, and it was remov^ by a mercurial course. 
I have now (January 15) in hospital a patient recovering from 
a subacute attack, who had previously suffered from paraplegia, 
and whose case I have already given. She left the hospital well 
on August 9, and remained free from symptoms till when she began 
to suffer from ** rheumatism,'* as she supposed. There was, 
liowever^no swelling of the joints or fever, and the pain was pro- 
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voked by movements of the limbs or spine, and had the character 
of pain caused by spinal meningitis. She began also to lose powa 
again in the lower extremities. The pains were at once relieved 
by iodide of potassium. 

One of the worst cases of syphilitic affection of the nervous 
system which I have ever seen, and which ultimately resulted in 
u^sanity, began with spinal meningitis. The patient was under 
the care of Mr. Walter Coulson, with whom I saw him, and 
the case is partly related in his treatise on syphilis. When I 
first saw him, in August, 1866, he was complaining of rh«mift- 
tism — obviously spinal meningitis — which completely crippled 
him. Every movement gave him pain, but especially the fizst 
efforts after being for a time in one position, so that it was distreBsing 
to watch him rise from a chair. He carried himself stiffly, wu 
unable to stoop or to turn the head ; in order to look round he had 
to turn the whole body. There had previously been tertiaiy 
manifestations, and the meningitis yielded to iodide of potasshim, 
leaving the patient, however, with a stoop. To this was prob- 
ably attributable also sexual impotence, from which he was found 
to suffer afterwards. 

Syphilitic Affbotions of the Mbdulla Oblongata and Pons. 

The intra-cranial prolongation of the spinal cord forming Uw 
medulla oblongata and pons Varolii \s complicated in its structure 
and function, not only by the separation of the nerve-nuclei from 
each other in accordance with the specialization of their functions, 
but by the change in the relations of the grey matter and tracts of 
white fibres with each other, the decussation of the motor tracte, 
and the connexion of the cerebellum with the spinal axis which is 
here effected. The consequences of lesions here, therefore, are 
more varied, and the causes which may give rise to them are in- 
creased in number ; these parts, for example, may be affected by 
disease in the cerebellum or by aneurism of the basilar artery. 

The increased dimensions of the spinal axis, moreover, permit of 
unilateral hmitation of a morbid change ; and this is not uncommon, 
although the two halves are fused together ; while unilateral 
mischief is rarely seen in the cord, which is almost completdy 
divided longitudinally by the fissures. Possibly, however, the 
vascular membrane which dips into the fissures is more efficient 
in communicating a morbid change than nervous structure. 

The general results of disease in the medulla and pons are, some 
interference with the sensory or motor tract proceeding from the cord 
to the sensori-motor ganglia, together with disturbance or abohtion 
of the function of one or more of the nerve-nuclei. It is sddom 
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that we can come to the coneltision that there is disease here from 
Bensory or motor paralysis of the Hmbe alone, or from affections 
of the nerves which have their origin in the intra-eraniai part of the 
spinal ajcis alone, although this may he done oocaaionally when 
two nerves are simultaneously paralysed, the nuclei of which are 
conjoined or in close proximity, while the nerves take a different 
couise after their emergence from the centre, as in the case of the 
sixth or seventh, 

Tlie grouping of symptoms arising from the inclosion in 
a diseased area of several nerve-nuclei may be very varied. 
Usually the symptoms afford the means of making a very precise 
locahzation of the lesion by the appUcation of anatomical and 
physiological knowledge. Of course disease here is attended 
with great danger to life, the slightest interference with the reflex 
centres of the respiratory or cardiac movements being fatal. Sud- 
den death, therefore^ ia conmion. 

The nature of the morbid change wiU be arrived at by consider- 
ations such as those made use of in determining the probable 
eause of paraplegia, A alow but irregular progress of the alTec- 
tion will favour the hypothc^sis of sj-^hilis, but the morbid changes 
resulting from syphilis do not specially affect the surface of the 
medulla and pons, according to Dr, Moxon's dictum, but rather 
the substance. The progressive labio-gloasolaryngeal paralysis, 
which is the counterpart of locomotor ataxy, is not syphihtic ; 
but it is quite possible for syphilitic change to involve the same 
parte of the medulla and give rise to analogous or even identical 
aymptoms. The course of the disease will, however, be different. 

Case h— Paralysis {hemipicgic) of left face ; luUral drviaiion of 
e^ea to HgM ; impairment of ariiculniion and deglutition ; hss of 
mfisatiom in rigid face ; sudden decUh ; syphilitic tumours in pons 
and mtdulla. . . . 

Case 2. — Sligfii rigid fiemiplegiQ of gradual access ; impaired articu- 
kUion ; peculiar affection of respiration ; sudden death. — Rosa C, 
a sweep, aged 39, became an out-patient at St, Mary's Hospital on 
January 30, 1865. He had gradually been losing power in the right 
limbs for a year, and the leg, hand, face, and tongue trembled, 
HJJ^ speech was slow and his utterance thick. The right pupil was 
smaller than the left. He was " very hea\^ for sleep," and would 
often fall asleep in his chair, and while sleeping his wife seud he 
turned blue, and at length ii oke up suddenly, appearing bewildered, 
and often laughing. The articulatory defect was greater than was 
warranted by the degree of paralysis of the limbs, and was of a 
kind which suggested lesion of the medulla as its cause* The 
partial asphyxia which occurred during sleep also pointed to the 
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medulla as the seat of some disease which made the i^iex respimLorjr 
movementa Insufficient, and rendered supplemecitaJ volontaij 
reapiration necessary. 

He had had syphilis, and iodide of potassium in eight^gmin 
doses was gi^en three times a day, and a Plamnier'a pil! at 
night. He improved considerably, his speech became lem thick, 
ha regained almost fidl power in his right limba, and was aUe 
to resume work. On March 9 he paid his last visit to the hospil 
and was remarked by his wife to be in very good spints on 
of his improvement. In the course of the day he took 
excess with a friend in celebration of his recovery, went home, 
down on his bed, fell asleep and was found de^d. I beard nothing 
of this till three or four weeks later. A post-mort-em exami; 
had been made, and an inquest held, the cause of death aasij 
being heart disease. I afterwards snw the medical man who 
made the examination, and found that the opinion given waa 
inference from the mode of death, and was not based on definite 
change in the heart. No morbid appearance had been found in 
the brain, but there had been no special examination of the ponf 
and medulla. 

SyPHIX-ITIO AfFECT10I*S of the C£KEB£LmM, 

The symptomatology of disease of the cerebellum is aingularlj' 
obscure, corresponding, however, in this respect with the stat^ of 
our knowledge of the physiology of this nervous centre* 

I still adhere to the theory of its action, which makes it theecat 
of the higher and more complex co-ordinations of movements. It 
is not the sole organ of muscular co-ordination, aa waa at tint 
inferred from the experiments of Flourens. The spinal cord ay 
ordinatea in a distinctly purposive manner movements which n- 
spondto tactile or other cutaneous impressions, but when moveinenU 
have to be guided by vision, some special and more complex a | . i 
tus is needed to bring muscular action into relation with 
impressions, which are so far removed in character from tactile ioj; n 
sions (the immediate guides of muscular actions), and are corrvhitt*; 
with them only by inference and experience. 

This is essentially, though in a superticial and imperfect wmj, 
the view held by Mr. Herbert 8pencer» and repeatedly ex* 
pounded and illustrated by Dr. Hughtlnga Jackson, namely^ thai 
the cerebellum is to space relations what the cerebrum is tt> 
time relations. Dr, Ferricr*8 interesting experiments, which ap- 
pear to make of the cerebeUum simply a motor centre for the 
movements of the eyes, receive no support fi'om the fa-^t^ J 
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pathology, and his results will probably find some interpretation 
more consistent with these. 

As in the cerebral hemispheres, so in the cerebellum, there may 
be extensive disease without obvious symptoms, or the symptoms 
may be such as will indicate only the existence of intra-cranial 
mischief, but afford no indication whatever of the seat of the 
lesion, viz., pain in the head, vomiting, and blindness ; pain, 
however, being more constant as an accompaniment of cerebellar 
than of cerebral disease. 

The special symptoms of disease of the cerebellum, when such 
exist, are apeculiarstaggeringgait and a vague, purposeless character 
of the movements generally, together with a marked loss of vigour 
and energy. A want of control and co-ordination of muscular 
actions is evident, but it differs from that due to loss of spinal co- 
ordination, and it is not increased by closing the eyes. In the 
later stages, evidence of pressure upon the medulla, or of general 
intra-cranial pressure, may be superadded, due to effusion into the 
cerebral ventricles. In the cases of disease of the cerebellum which 
I have watched to a fatal termination, and in which I have made 
post-mortem examinations, the cause has not been syphiUtic, and 
in the case I am about to relate, which I considered to be one of 
sjrphilitic affection of the cerebellum, no examination was made. 

Headache ; fits of uncertain character ; hemiopia ; later slight 
right hemiplegia ; evdien death. . . . 



LECTURE m 

On Syphiutio Affections ofthb Bbain» Mhningbs, and 
Cbbebbal Abtbbibs 

I havb still to bring before you the affections which result from the 
effects of 83rphilitic disease upon the brain, its membranes, and 
blood-vessels. So numerous are these and so important that I 
could well occupy in even a brief account of them more than the 
number of hours allotted to the entire series of lectures ; and they 
are so varied and protean that I might be excused if I took refuge 
in a merely symptomatic classification of them. But even were I 
to bring them before you under the heads of paralytic and con- 
vulsive affections, and affections of sensation or of the inteUigeooe, 
I should find myself in a difficulty of another kind. In many of 
the cases there are both convulsions, paralysis and mental derange 
ments ; and these could only be assigned to one or other group in 
an arbitrary manner. Moreover, any of these symptoms may 
arise in one case from one cause, in another firom some lesion entirely 
different both in seat and character, and one classification would 
fail altogether to aid either in prognosis or treatment. 

A real diagnosis implies the identification of the part which has 
suffered injury and a recognition of the morbid process which has 
inflicted it. We can form a rational estimate of the chances of 
recovery and direct intelligent efforts for its attainment only 
when a distinct and definite idea has been formed respecting the 
disease we have to treat, and it is only when this has been done 
that we can profit by our mistakes. Let us have error rather than 
confusion. 

I must here again briefiy enumerate the morbid changes which 
S3rphilis induces in the brain. You will remember that the cluur- 
acteristic is a tendency to the exudation of a particular kind of 
plastic material which may be diffused in the membranes at Uie 
base of the brain or over the hemispheres, or may take the form 
of a distinct tumour, which will frequently have a great resemblance 
externally to malignant growths. The " habit of locality " of the 
tumours, as well as of the diffused exudation, is to affect the surface, 
although gummata or syphilomata may be found in the substance 
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of the brain ; usually, however, in the more vascular parts — the 
grey matter of the corpora striata or thalami. 

In the di£hi3c form we may have the membraneB adherent to each 
other and to the convolutiona by means of the firm plastic material 
deeciibed in my first lecture ; and, as a result, the vessels of the 
pia mater are occluded, the supply of blood to the peripheral grey 
matter is diminished, and this undergoes atrophic change of some 
kind ; or small indiirationa may invade the nervous structures 
from the membranes. Disease of the surface grey matter of the 
hemisphere may give rise to convulsions or paralysis, or the most 
varied intellectual or moral disturbances, according to the particular 
set of convolutions affected, and the nature and rate of progress 
and stage of the morbid process. This it is — the tendency to aSect 
the membranes, and the varying intensity of the inflammation 
— which makes syphilitic affections of the brain so multiform. 

The order in which I propose to consider the different cerebral 
afifections resulting from sypliilis is as follows : Syphilitic Epilepsy, 
with cases ; the graver results of S3rphihtic Disease of the Mem- 
branes, first at the base, then over the hemispheres ; S3rphilo- 
mata or tumours ; Cerebral Disease in Infantile Sypbifis ; 
Syphilitic Thrombosis of Cerebral Arteries, 

Syphilitic Epikpsy. 

As disease of the surface of the hemispheres commonly gives rise 
to convulsions, it is not surprising that convulsive seizures are 
smong the most common symptoms in syphilitic disease of the 
brain. Attacks of convulsions may usher in a train of grave dis* 
orders of nervous functions, or may be one among many concurrent 
phenomena, or may form the only important symptoms. They 
may be produced by tumours growing either from the bones or 
dura mater or in the pia mater, or in the substance of the hemispheres, 
when these reach the surface ; or by diffused exudation in the pia 
mater, or by thrombosis at the time of its occurrence and during 
the consecutive changes ; or by slighter changes affecting the 
nutritive vigour of the hemispherical grey matter. 

They are generally late manifestations belonging to the tertiary 
period of S3^hilis, though I have seen syphihtic epilepsy within a 
few months of the first evidence of constitutional affection. It is 
probably one of the slighter meningeal affections which is present 
in those cases of so-called syphilitic epilepsy in which the convnl* 
sive or epileptiform seizures are the prominent symptoms through* 
out^ and not simply the precursors of graver forms of disease. It is 
probable, again, that syphihtic disease of the arteries not giving 
rifie to exteuBive thrombosis may produce suf^cient interference 
w3, •ari 
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with the cerebral olrcubtion to impair the iiQtrittve mgom to a 
degree which wiU permit of the irregular djacharge of nerve force, 
just m we see sometimes in tke epilepsy of advanced life. 

In epilepsy proper, or idiopathic epilepsy, there m frequently 
absence of any lesion to which it can be attributed, and it might be 
that in syphilitic epilepsy no appreciable lesion would in some in 
stances be found* Autliorities, again, are still at variance as to 
the nervous centre in which the paroxysms start, 1 have 
had the opportunity of examining post-mortem a case in w] 
the epileptiform convulBionB had been the only nervous symp) 
due to S3rphili9, or met with a description of such a 
but although experiments aeem to show that disorder of 
cortex cannot be the only cause of convulsions of the 
seen in epilepsy, it is certain that It is a frequent and impoi 
cause ; and the associated siymptoms make it certain that 
syphilitic epilepsy the cerebral hemispheres are affected. Thew? 
associated symptoms, together with the age at which the periodical 
convulsions come on and a syphilitic liistory, constitute the 
peculiarities which serve to distinguish syphQitic epilepsy, Befcne 
entering upon this point I will relate a few oases. The first to 
given was under observation for several yess^. 

Mpileptiform convulsions; frtqmnt attacks of peHt mal, 
enfeebkmenty at one time mania, together with sy^ilitic kehid, 
tumours in the toiigue. Recovery uwier larg^ d.4>sm of iodide. ♦ , 

Case 2. — Frontal node ; epiUpsy ; atiacks of giddiness 
treft^liTig, with menial depression. E^Govertf under iodide. . . . 

Case 3. — Syphiliiie sore throat: violent epilefiiform seixuns; 
pain in the ttead; hesiiaiing speech; weakness in the leQt^ Rt- 
covery. . . . 

Case 4. — Nodes and oth^ tertiary manifestaiions ; tpilep^if! 
headache ; giddiness strange fetlings. Bravery. . , , 

Looking over my notes of old cases of epilepsy, I find eeversl 
which J in the light of subsequent experience, I ara now inc) 
to set down as of syphilitic origin, notwithstanding the abaanee 
ascertainable syphilitic antecedents. 

I may now sum up the features of epilepsy symptomatie 
syphilitic disease of the brain by which it may be distinguj 
from ordinary epilepsy. 

As to the convulsive attacks themselves, there is nothing 
tive either in their character or frequency, or in the time of th 
access — i.e. whether nocturnal or dJumat. It is difficult to obi 
a reliable description of a convulsive seizure, and tJie opportunil 
of watching an attack are very rare ; but after rarefiil questioftii 
of witnesses in cases of idiopathic and syphilitic epilepsy, I hai 
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come to the conclusion given, which Is, moreover, that generally 
accepted. If this at«.tement can be qualified in any way, it would 
be the greater iiTegularity o£ the intervals between the fite. 

An importaint distinction, howeverj existB in the fact that the in- 
tervals between the con vnilsiveparoiysms due to syphilitic disease of 
the brain are not intervals of perfect health and freedom from nervous 
disorders. On the contrary, if there are not nocturnal headaches 
or osteocopic pains or sleeplesenesa, such as are caused by syphilis 
independently of disease of the brain, and diagnostic of syphilis, 
there may ba frequent attacks of petit mal, often many times a 
day, or of convulsive twitchings of the eyes or of a lirab^ or merely 
of vertigo or of faintness ; or there may be a state of eKtreme and 
unaccountable nervousness and apprehension. 

Again, we are often put on the track of syphilis by the age at 
which the epileptiform attacks first come on. It is matter of uni- 
versal experience that true epilepsy is a disease of early life* If the 
predisposition, hereditary or otherwise, exists, the disease develops 
itself before the changes attending the full evolution of the sexual 
organs are completed. Dr, Russell Reynolds gives the following 
statement of the age at which epilepsy began in 172 caaes : Under 
ten years of age, 19 ; between ten and twenty, 106 : between twenty 
and forty-fivCj 45 ; over forty-five, 2. But of the forty-five cases 
in which the disease began between twenty and forty- five years of 
age by far the larger part began about the age of forty ; so that in 
early adult life there is almost complete immunity from epilepsy. 
Now it is just at this period that the epileptiform seizures due to 
syphilis most frequently come on. When, therefore, a young adult 
begins to have convulsions of epileptiform character we may at 
once suspect syphihs, and the suspicion will be strengthened if 
there are other nervous phenomena, and may be converted into 
certainty by evidences of past syphihs — nodes, perforations or 
cicatrices in the throat, white marks on the tongue, and pigmented 
acars at different parts. 

Once let it be ascertained that epUeptiform attacks, not accom- 
panied by other evidences of cerebral disease than such as I have 
enumerated in the cases I have given, are due to syphilis, and the 
prognosis is most favourable. There is alix'ays a liability to relapse, 
but I have known almost complete immunity from all symptoms 
to be enjoyed for more than ten years. 

Syphilitic Disease of $kB Meninges. 

The caaea in which the membranes are more gravely affected, 
and the surface grey matter invaded or involved, or deprived of 
blood, present an iuexliaustible variety of symptoms from different 
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combinAtioiie and successions of convulsive and paralytic oKeeUoiui 
and intellectual derangements. Speaking generally, pamly^ of 
cranial nerves and of the limbs, gradual in their mode of 
are charaGteristic of dii^ease about the base of the brain ; 
vulaions and mental affeotdons, of disease on the convex surfaoe i 
the hemisphere. 

No strict line of demarcation can be draii-n between the 
in which there is extensive exudation in the membranea, and thoM 
in which the morbid process results in the formation of distinct 
tumours. In the former, the deposit frequently hare and there 
takes the form of a nodule, which projects into the brain substanoe^ 
and a syphiloma is accompanied by or sete up changes in 
adjacent part of the meninges. I shall not, therefore^ attempt 
lay down distinctions between diffused and locaUzed syphiliril 
exudations ; but, in the brief comments I may make on the i 
show how I have come to my conclusions as to the character of 1 
lesion. The cases I give first will be illustrations of disease m i 
membranes of tlie base of the brain. 

Cash L — Compkk ^parulysia of therighi third and sixths and 
ably joufih nerves, and ^mriial motor and sensori/ parat^m of tk 
entire opposite half of the body, , . , Here there could be no doabt 
as to the seat of the lefiicn. It could only be at the base of the hraiBi, 
round the right cms cerebri^ involving the nerves of this side in thf 
intra-cranial part of their comBe, and aflfecting the cms which hem 
contains the fibres^ sensory and motor, of the entire oppoiitf 
half of the body 4 The character of the morbid change was, with 
almost equal certainty, sjrphflitie inflammation attended with 
gummatous deposit in the pia mater. 

He was discharged apparently well, but with paralysis of 
right sixth nerve persisting, , , , 

Case 5.— In November, 1872, 1 saw with Dr. Langmorea patifl 
who was the wife of a man w^ho at the time had severe sj'philiti 
rupia. She had had one miscarriage, and no living children ; no 
syphilitic manifestations » Six months before I saw her she had ha^^ 
paralysis of the right side of the face* and numbness in the rig 
arm, which recovered in six weeks. She had been complaining < 
numbness round the mouth and in the left arm, and she sufl 
from intense frontal headaches, which generally came on at 3 ajo. 
Sensation w^as found to be impaired in the left arm, and the gmep 
was we^k. She walked well. Sensation was also deficient OTtr 
the lower part of the right side of the face in the area of distributioo 
of the two lower divisions of the fifth, the anaeetheaia transgreiaing 
the median Une about the mouth. The forehead, the tip of tk» 
nose, and the t«iu^i^ ^^re aot affected. The sight was not good, 
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and she was unable to read long ; the optic discs were pink, striated 
by vessels, and the retinal veins were large, bnt there was no appear- 
ance of swelling, and the discs were well defined. The patient 
was taking iodide of potassinin iti doses of 6 grains, and it was 
agreed that the dose was to be gradually increased to 24 grains. 
This failing, mercury was to be tried. 

Here the cross paralysis, incomplete anaesthesia in the two lower 
divisions of the right fifth nerve, and weakness and impaired sensa- 
tion in the left arm, pointed to a lesion near tiie apez of the petrous 
bone, or the adjacent part of the sphenoid^ involving the two branches 
of the trigeminus after their departure from the Gasserian ganglion, 
and the cms cerebri. Had the entire fifth nerve been affected, the 
seat of the disease might have been the pons. The severe pain 
led me to conclude that the disease had its starting point m the 
bone or dura mater, and I anticipated difficulty in affording relief. 
I learn ^ however, that she improved greatly under the iodide of 
potassium. She is liable to headachosj but there is now no paralysis. 

Stjphilomata or TuTnows* 

Among the most interesting examples of syphihtic disease of the 
brain are those in which the morbid deposit takes the form of a 
distinct tumour. The symptoms common to nearly all cerebral 
tumours, when any symptoms at all are present, are severe pain^ 
vomiting and double optic neuritis ; the pain being fix:ed in seat 
or radiating from one point, but variable in intensity at di:Sereiit 
times. Cases, however, are on reeord in which tumours have 
attained a large size without giving rise to abnormal phenomena of 
any kind j and although the occurrence for any long time of the 
three symptoms mentioned would be almost conclusive of tumour^ 
the absence of one or other would not necessarily be conclusive 
to the contrary. Superadded to these general symptoms may be 
hemiplegia, motor or sensory, if the central ganglia are involved ; 
or paralysis of individual nerves, if the tumour is situate at the 
base of the brain ; or convulsions, if the surface grey matter 
of the hemispheres is affected. 

Optk Neuritis. *^T\w symptom of greatest importance ie im- 
questionably the double optic neuritis ; and, as Dr. Hughlings 
Jackson in particular has pointed out, it may for some time be the 
only symptom, or, if not quite alone, may be associated with 
symptoms so sUght as to have no significance independently of it. 

We must not wait till vision begins to suffer before examining the 
eyes. It is mth constantly renewed ^tonishment, notwnthstanding 
the frequent illustrations brought forward by Dr Jackson, and 
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exhibited to this society and elsewhere, and my own ezperienoe, 
that I see the extensive changes in the disc compatible with good 
vision. 

We are as yet in uncertainty as to the immediate mode of pro- 
duction of optic changes, and of the chain of causation by which 
they are connected with tumours. It may perhaps be taken as 
certain that one way in which changes are produced is by increased 
intra-cranial pressure ; and it appears probable, moreover, that tiuB 
intra-cranial pressure operates through fluid being forced along the 
sheath of the optic nerve, between its two layers, which bulges out 
the sheath near the eye and compresses the nerve and its vessels. 
But the optic changes may be entirely absent or, having appeared, 
may subside, when we have every reason to suppose, from examinft- 
tion after death, that intra-crani£kl pressure must have existed, and 
may be present when we can see no cause of intra-cranial pressure. 
If the existence of fluid in a position to be carried into tiie optic 
sheath is a condition required for the production of strangulation 
of the nerve, the absence of effusion in the membranes at the base 
of the brain may explain some cases in which optic changes have 
not appeared. 

But it is not even a settled point whether there is or is not a 
distinction between ischaemia of the disc, a vascular strangulation 
or obstruction due to intra-cranial pressure, and neuritis descendens, 
an inflammation propagated to the disc by the continuity of 
the neurilemma with the pia mater ; or, admitting the distinction, 
whether the difference can be made out by ophthalmoscopic char- 
acters. Till this is decided we cannot so much as pass the threshold 
of the inquiry as to the mode of production of optic changes in 
diseases of the brain. If I were not held back by the doubts of 
men such as Dr. Hughlings Jackson and Mr. Hutchinson, whose 
opinion in this matter I hold to be far higher than my own, I should 
consider my own experience warranted me in following Dr. Clifford 
Allbutt in recognizing a difference between optic ischaemia and 
neuritis. 

While we cannot explain satisfactorily the mode of production of 
optic changes, their clinical associations and significance are better 
known. They commonly, almost constantly, accompany tumours 
in whatever part of the brain they may form, and perhaps more 
constantly sy})hilomata than any others ; they usually accompany 
abscess ; very frequently meningitis, especially inflammation of 
the membranes at the base of the brain ; rarely haemorrhage, unless 
as a consequence of consecutive inflammation ; rarely embolism 
or thrombosis, though in one case of thrombosis I have seen the 
most marked optic ischaemia. They do not accompany the mole- 
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€iilar changes — inappreciable to the naked eye, and, as a rule, 
even by the microscope — which give rise to epOepsy or chorea. 

SyphUomata usually give rise both to general symptoms atid to 
such as aid in fixing the locality, and I do not remember to have 
read of a case in which an unsuspected syphilitic tumour has been 
foimd after death. This is no doubt a consequence of the fact that 
ayphilomata affect either the surface of the hemispheres, or, if they 
form in the substance, it is at vascular parts such as the central 
ganglia- 

Jackaonian Epikpay.^-1 must again trust to my cases to illustrate 
the effect producible by Bj'philitic tumours ; but I must notice 
more particularly a form of affection to which Dr. Hughlings Jack- 
aon has specially called attention as frequent in connexion with 
ayphUis, and in some sort characteriatic of syphilitic cerebral dis- 
ease. The prominent feature in these cases is unilateral convulsion, 
unattended for the most part with loss of consciousness. The 
convulsive movements may vary in degr^ from a mere t\iitch or 
slight stiffening to the moat violent agitation, and may be accom- 
panied or preceded by sensations of various kinds. 

Usually the starting point is constant in a given case, and very 
frequently this will be the thumb and index finger. Beginning here, 
the agitation may in one attack be confined to the upper extremity, 
and there may be no loss of consciousness ; at another time it 
will invade the entire lateral half of the body, travelling up the 
arm to the shoulder and face, and down the leg, becoming bilateral 
where the nerve nuclei of the two sides are associated ; or some- 
times the arrival of the agitation and accompanying sensation at 
the head or face may be the signal for general convulsions and loss 
of consciousness. If the convulsive tnovernentu begin in the foot 
or face a similar course may be followed, and after the unilateral 
convulsions tlie limbs which have been affected may be left paralysed 
for a time from exhaustion of the nerve force, Wlien the hcmi- 
spasm, as it has been called, is on the right side, and especially 
when the starting point is the face or tongue, temporary loss of 
speech is very common^ 

Sooner or later^ and very often early, optic neuritis comes on. 
]>r. Jackson has fi;hown that tills hemispasm is due to disease in 
the convolutions of the opposite he mi sphere , almost always near 
the fissure of Sylvius, and has show^ that particular convolutions 
are involved according m the convukions begin in the hand, foot, 
or face ; thus extending our know ledge of the localization of function 
in the cortex of the brain, and giving cx^casion for the experiments 
of Dr. Ferrier, which have deservedly excited universal attention* 
Jackson has usually found the disease in these cases to be a 
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sypbilitic tumour, but the symptoms are of coarae determinied 
the situation and not by the nature of the growth- Th© freqi 
however, of syphiloma in these cases will, in casea of d 
ohstracter, be a reason for entertaining the hypothesiB of eyphi 
as a provisional diagnoBis. 

I do not dud many examples of unilateral eonvukions in the 
ooltectionof cases of syphilitic cerebral m^tachief made byZambaco^ 
GroSp and Lancereaux^ one reason being that obsersrers hare 
been duly aware of the importajice attaching to them. The Uti 
authors giving the situation of syphilitic tumours in the bmi 
find in one case the whole cerebral mass infiltrated ; in one, disse 
nated exudations in difierent parts ; in itit, tumours in anterior 
lobes ; in three^ in the middle lobes ; in three, in the corpora sthata 
in three, in a great part of the hemisphere. Some of these 
certainly have been Dr. Jackson's cases. 

Cerebral Disease in Infantik Sy^AiUs, 

Cerebral affections have not been frequently met with ia infuitill 
syphilis, but a few cases are on record^ and it i^ extremely probable 
that many have been considered to be examples of tuberciili 
meningitis. If no post-mortem examination had been made 
the case I first relate, or if the post-mortem evidence had not 
so conclusive, I should have been unable, either from the symptomi 
or from the history , to pronounce it syphilitic. Additional mterest 
is given to this case by another with which I am opportunely 
favoured by Dr. Heywood Smith, in which the mode of access rf 
the meniiigitiB was strikingly similar, Br. Smith's patient hai 
happily survived the attack. 

Stf'jf^iHtic disease of brain and liver in a child ; conPuhkmB, 
hemiplegia, coma ; induration of right cerebral hmnieph&t and 
of thalamic; acute meni7%gitis. — A child ^ 3 years of agte, 
brought to me at St. Mary^s Hospital in May, 1873^ suffering from 
acute cerebral symptoms. The mother had never been well 
her marriage ; had only had one other child, and tliis died at 
age of five wrecks from atrophy j no miscarriages. This little 
patient was small, had alw^ays been dehcate, had cut her teeth \a\ 
and had already lost some of them. The fontanelles were still o] 
but there was no other evidence of rickets ; had only walked 
months, but talked early ; was extremely ^arp and pi 
and liable to fits of excitement, in which nothing would pacify hi 
The child was said to have had a series of falls three weeks bef^ 
and to have knocked her head, but had apparently bei^ none 
worse till two days before her admission, wlsen she became 
conscious, screamed and kickedj and the convulsion of which 
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description was given lasted an hour and a haU, after which she 
recovered. She remained conscious, however, only a few hours, 
and it was observed tlie left limbs were paralysed. 

She was unconscious when admitted, moaned much, and at times 
screamed. The face was pale ; the eyes half open, and always 
turned to the left ; the pupils small ; no facial distortion. Left 
arm and left leg partially paralysed, the leg apparently more than 
the arm, slightly rigid ; the thumb drawn into the palm. The right 
Embs, and especially the leg* were continually in motion. Pulse 
frequent and weak ; swallowed food well ; bowels not open ; 
urine passed in bed. I failed to obtain a satisfactory view of the 
optic discs. She remained in much the same state for two days, 
when another attack of convidsions came on, affecting chiefly the 
right limbs, which were afterwards more quiet, but there were 
frequent convulsive attacks in which the Embs jerked less violently 
and the hands and fc«t became bent and rigid, &o remaining even 
after death. During the last few hours of life the temperature 
rose rapidly to 105°. 

On post-mortem examination the lungs were greatly congested^ 
but no tubercle was found in them or in any part of the body, and 
the abdominal and thoracic viscera were normal, with the exception 
of the Hver, which was small, pale, and presented on its surface 
several depressed cicatrices of different sizes, ^ith vascular ramifica- 
tions. They were not deep and the capsule was not greatly thick' 
ened ; the lobules were wasted at these parts » 

Brain : When the dura mater, which presented nothing abnor- 
mal, was removed, intense meningeal injection was seen at the 
posterior part of the hemispheres, especially on the upper 
sur^bce, but also on the inner and lower aspect ; it extended 
into the sulci. There was undue softness of the posterior 
part of the right hemisphere about the annectent gyri i almost 
black redness of the apex of the left occipital lobe, which 
was of leathery hardness. Nothing abnormal at the base or 
in the Sylvian fissures ; no tubercle anyT^'here, On section of 
the brain there was seen great hyperaemia of its substance, 
especially posteriorly ; the red points and striae were excessively 
numerous, and there was a general dusky pink staining* A patch of 
red and softened brain-substance was found near the surface of the 
right hemisphere about the annectent gyri. The ventricles had con- 
tained an excessive amount of fluid ; the surface of the corpora 
striata and the ventricular ^^alls generally presented unusual vas- 
cularity, especially posteriorly ; in the right corpus striatum were 
one or two vascular patches^ but its consistence was normal. 

The principal change was in the left occipital lobe, which was hard 
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and Bhrutiken. The induration was bounded by the occipito-paneUl 
and calearine fiflsures, and involved therefore the cnneifonii lobule. 
The pia mater was of a deep-red colour, almost black, and adherent^ 
The grey substance had undergone atrophy ; the white was 
and tough like leather ; the posterior comu of the lateral vent 
was enclosed by this indurated white substance^ but from 
interior presented no abnormal appearance, Tliere was : 
induration of the posterior part of the left optic thalai . -, 
some induration of the superiicial trausverae fibres of the pon 
CerebeUum normal. 

Oa3B 2, — Bymptmm of tubefcutar meningitis with an Acredfitoif 
8yphitiiic origin. Recovery under mercury and poUaiium 
iodide. . • . 






Syphiiitic ThromboHa of Cer^ral ArkficB. 

Varied and important as are the effects of eyphilitie diseiad 
the membranes and substance of the brain, not leas §o are the re««lto 
of syphihtic disease of the cerebral arteries. Here, again, m m 
every part of the subject, I have to acknowledge my indebtedncM 
to Dr. Hugblings Jackson, who has led the way in this, as in many 
other invefitigations, and has repeatedly insisted on the importaiwe^ 
of recognizing the effects of syphilitic disease in the arierit«. 

Tiie arteries of the brain in syphilis are frequently attacked 
infiammation^ usually beginning in tlic outer coat. This may 
to thromboBiB, which cuts off the supply of blood, and produce* tl 
results now kno^n to follow this event* The effects are, first 
accumulation and stagnation of blood in the capillaries in the 
of distribution of the vessel blockedj and unless collateral circulatii 
cAn beeatabliahed there will be subsequent softening. The symptoi 
will depend upon the part fed by the artery which is obstructed. I 
am disposed to think they are more varied than those produced 
embolism, since a fragment carried from the valves of the heart 
from the aorta appears to find its way into certain vessels (noi 
the left Sylvian artery) in preference to others, while syphUi^ 
thrombosis may occur anywhere. Syphihtic thrombosis must 
of very frequent occurrence, judging from my own eiqierience 
from the number of eases collected by Zambaco luid Laaoeiaux, 
but set down as examples of inflammatory softening. 

Case 1 . — Left hemiplegia affecting chieflt/ fact ami upper rxfrcmiJ 
onett wWiout loss of conscionsnejss ; conwUsi^ aUacks foihwed 
mania ; peculiar loss of inkUigent iise. of hands wiihoid Ums of power i 
syphilitic disease of arteries ; t^irmfibosis of tighi mid^ cmbml: 
softenifig of ix^nvoltUiona near end of fissme of 8ylviu8, eic, . . * 

Case 2,— Bight /hemiplegia with tonic cantracUon of pa< 
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tin^y relaxing dfinng akep ; access sudden, wiihotU unmnscionsmsd^ 
aifhd attended with temporary aphasia. . . . 

(Several other caaes are also related,) 

A few words remain to be taid od the diagThosie^ prognosis, and 
treatmeni. 

The considerations involved in the diagTwsis of syphilitic disease 
of the nervous system are too numerous and elaborate to be resumed 
in the time which remains at my disposaL We have, on the one 
himd, to ^ard i^ainst the conelusion that whatever happens in a 
person who has sufiered from syphilis is necessarily due to the 
disease ; and, on the other, to avoid being misled by the absence 
of an acknowledged syphilitic history or of traceable syphilitic 
ttntecedents. 

The period of life at which the nervous affection comes on 
is & great guide. In old persons, except in very obvious cases, 
we should arrive at a diagnosis of syphilis only after exclusion of 
other and more common causes of disease of the nerve-centres. 
In young adults syphilis would suggest itself early, unleBs there 
were heart disease or disease of the kidneys. Our chief aid in 
diagnodB, in addition to evidence of syphilitic disease in other 
parts, which must be carefully looked for, will be the antecedent 
or associated symptoms which we have learnt by experience to 
connect with syphilis— headache, with nocturnal exacerbations, 
sleeplessnedd and irritalnlity. The gradual and irregular mode 
of accesSf except in the case of thrombosis, ia, again, suggestive 
of syphilitic disease ; and convulsions are very common. 

In the prognosis we have always to bear in mind the liability to 
relapse. Occasionally we see recoveries which are apparently 
complete and permanent ; frequently, 1 think, when the symptoms 
have been only epileptiform attacks, and the asBociated nervous 
disturbances enumerated in speaking of syphilitic epilepsy ; some* 
times when there has been evidence of greater mischief ; but in a 
large proportion of the caaes the patients v^nll enjoy immunity 
from similar or more serious symptoms only on condition of perse- 
verance in the employment of the remedies. 

The chief considerations which bear on the prognosis are the 
duration, nature and seat of the lesion. As to duration, the 
longer the mischief has existed, the more likely are its effects to 
be permanent ; for although syphilitic exudations and gro\iirhs are 
singularly amenable to the influence of remedies, if they are 
allowed to remain for any length of time they destroy the 
structures in \^'hieh they are lodged ; this is more particularly 
important in the spinal cord, in which a very limited lesion will 
involve the entire segment, and cut ofif the part below from the 
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oerebram. It is, however, remarkable how much relief is oftoi 
afforded, even after a prolonged train of disturbances, by removal 
of the cause, especially when the symptoms point to an affection 
of the cerebral hemispheres. 

As to the nature of the lesion, supposing it to have been determined 
that it is of syphilitic origin, the most important point is to Hiatangnirfi 
between the effect of syphilitic disease in the membranes or ner?e 
substance, and of thrombosis from syphilitic inflammation in tiie 
arteries. As Dr. Hughlings Jackson has often insisted, the result 
of the blocking up of an artery will be independent of the nature 
of the obstruction. If a collateral supply of blood does not find 
its way to the part, softening is inevitable ; and supposing thfti 
treatment could affect the original disease, as when a cerebral wrtery 
is included in a gumma, it would probably come too late to obviate 
the effects. Usually, as has been stated, thrombosis gives rise to 
sudden attacks without much pain. 

Syphilitic epilepsy, so called, yields to treatment. We have 
here, in Dr. Jackson's language, only a discharging lesion, not 
a destructive one. In paralysis, on the other hand, ihere k 
frequently destruction, but recovery may be expected if we 
can exclude thrombosis and softening, and if the duration has 
not been too prolonged. The tumours which give rise to 
unilateral convulsion appear to be particularly liable to be 
attended with optic neuritis, and may wear out the patient's 
strength ; but tumours at any part can sometimes be brought to 
a state of quiescence, and the effects of disseminated lesions are 
more serious than those produced by a single growth. 

As to the seat of the lesion, I will only further add that growths 
from the dura mater are apparently less amenable to treatment 
than affections of the other membranes, or of the nervous substance ; 
probably because they are less vascular, and therefore less easily 
reached and less freely acted upon by the remedies. 

The treatment is simple. The one remedy is iodide of potass- 
ium ; or, this failing, mercury. I usually b^in with doses of 
6 grains, and always combine with it ammonia — the carbonate 
or aromatic spirit. Having by one or two days' experience aBce^ 
tained that there is no special intolerance of the iodide, it may be 
rapidly pushed to doses of twelve, eighteen, twenty-four, or thirty 
grains three times a day ; occasionally even larger doses are 
necessary, and I have given a drachm every four hours. That large 
doses are often absolutely required, and that they succeed when 
moderate doses fail, I am convinced by abundant experience ; and 
if iodism is induced, which is very rarely the case in tertiary syphilis, 
it is almost always before large doses are reached. Large doses 
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are better born© when l^ken after meals. Of course iodide of potas- 
sitim ia more quickly taken up into the blood from an empty stomach, 
but it is also quickly out of the blood and in the urine ; and when a 
continuous action on the system is needed, which is whatw© require 
in deahng T^ith the effects of tertisyiy syphihs^ the indication is 
best met by giving so diffusible a remedy as the iodide of potassium 
after food. 

If the iodide of potassium fails after a fuU and free trial, a 
resort to mercury is always desirable, and the more recent the 
S3rphilis the earlier. When we are passing from the use of one 
to the other drug, either a certain interval should be allowed to 
elapse, or the mercury, if given by the mouth, should be in one of 
Ob most soluble and active formsr— the bichloride or biniodide. 
More than once I have seen sudden and profuse salivation when this 
precaution has been neglected, no doubt from the mercury being 
converted into biniodide within the system. Sometimes I have 
employed mercurial inunction at the same time with the internal 
administration of iodide of potassium, and have frequently given 
biniodide of mercury with iodide of potassium. In many cases 
I have given a tonic, such as cod-liver oil and iron, or phosphoruSp 
as well as the iodide* 

One word as to the modus {yperandi of iodide of potassium. 
This was the subject of a beautiful explanation by Dr, Odling 
in liifi Oulstonian Lectures, iiypothetical at that time^ but 
demonstrated by experiment since. The active agent is the 
iodine, as sho^n by the fact that other salts of potassium have 
not the same effect, while other combinations of iodine, such as 
iodide of ammonium or sodium, have. The iodine is permitted 
to exercise its influence on the seat of disease in virtue of the com- 
paratively slight affinity by which it is held in union by the base, 
this being so feeble that in the presence of certain forms of living 
protoplasm in active change the salt is decomposed and the iodine 
set free to exercise its solvent action on the organic matter ; whether 
this is direct or indirect through the Tvell-known oxidizing effects of 
free iodine is not so certain. 
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remote effects of, 224 
Dysjmoea, 2 

noctumeJ, 165 



Empyema, interlobar, 93 
Epilepsy, 359 

Jacksonian, 423 

S3rphilitic, 417 
Evolution of thought, 314 



Heart sounds, spacing and approxi- 
mation, 10 
Hemichorea, 299 
Hemiplegia, 255 

deviation of eyes in, 270 

motor paralysis in, 258 
Hippocampi, the, 280, 313 
Hydatid of lung, 103 
Hydrophobia, 170 
Hypothesis, Broadbent's, 264 
Hysterical anaesthesia, 373 



Idea centre, 343 

Indigestion, remote effects of treat- 
ment of, 233 
winter, 234 
Influenza and sleeplessness, 195 
Influenzal pneumonia, 80 
Ingravescent apoplexy, 382 
Inhibition, 378 
Internal capsule, 384 
Irregular pulse, 3 
Island of Beil, 279 



Jacksonian epilepsy, 423 



Kidney disease, acute, 145, 152. 
chronic, 149 
cases of, 159 



Fatty heart, angina in, 37 

no dropsy in, 2 
Flatulence, effect on the heart, 15 
Frontal lobe fibres, 283 



Gangrene of lung, 169 

Gout and suppressed gout, 160 

Gout specifics, remote effects of, 225 

Gouty diabetes, 228 

Gyri operti, 279 



Haemorrhage in typhoid, 137 
Heart, auscultation of, 9 
and blood pressure, 43 
and dilated stomach, 114 
dilatation of, 240 
examination of the, 1 
fatty degeneration of, 37 
in acute Bright*s, 163 
in chronic Bright*s, 161 
irritable, 236 
murmurs, 11 

innocent, 287 
pain round, d» \^» ^ 



Labour and displacement of bladder, 
178 
influence of position in, 182 
Lead poisoning, 168, 227 
Liver in heart disease, 7 



Manganese in anaemia, 206 
Medulla oblongata, 302 

and syphilis, 412 
Meninges, syphilitic lesions of, 419 
Meningitis, syphilitic spinal, 411 
Migraine, 230 
MiUc and tuberculosis, 247 
Mitred regurgitation, 12, 18 
Mitral stenosis, 12 

bleeding in, 65 
Murmurs, 10 

innocent, 237 
Myelitis, syphilitio, 406 



Naminff centre, 316, 325, 343 

possible site of, 346 
Nerve centres, edaoatkm of, 318 
Nerve lesionB, syphilitio, 401 
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Nerve nuclei, bilateral aaeociation of, 

266, 264, 297 
NervouB system, construction of, 

292 
83rphili8 of, 394 
Neuralgia, syphilitic, 401 
Neurasthenia, 47 
Nickel in anaemia, 206 
NumereJs and aphasia, 366 

Observation, 213 
Open-air treatment, 262 
Optic neuritis, 376, 421 

Palpation of cardiac area, 6 
Palpitation, 2, 114, 166 
Paracentesis in pleural effusion, 101 
Paralysis of diaphragm, 215 
Paraplegia, sjrphilitic, 405 
Parietal lobe fibres, 283 
Parturition and displaced bladder, 

178 
Perceptive centres, 315 
Pericardium, adherent, 21 
Peripheral resistance, 45 
Peritonitis, the abdomen in, 216 
Phosphorus, its uses, 211 
Phthisis, prevention of, 244 
Pleural effusion, 97 
Pneumonia, 76 

bleeding in, 63, 84 

treatment of, 82 

with abortive crisis, 86 
Pneumothorax, 107 
Poisons, action of, 221 
Pons and syphilis, 412 
Presjrstolic murmur, 12 
Propositionizing centre, 343, 346 
Prussic acid, 222 
Pseud-angina, 16, 28 
Pseudo-hydrophobiaT 174 
Pseudo-murmurs, 11, 237 
Ptomaine poisoning in t3rphoid, 134 
Pulsation in neck, 5 
Pulse and blood pressure, 42 

in valvulfiu* affections, 3 

irregularity of, 3 

renal, 150 

tension, 4 

in epilepsy, 366 

Reading aloud, 352 

with aphasia, 336, 346, 355 

Remedies, remote effects of, 224 

ReneJ disease and the circulation, 149 
bleeding in chronic, 69 
blood pressure in acute, 145 

Renal pulse, 150 



Sanatoria for consumptives, 252 
Sensation in hemiplegia, 256 
Senses, the special, 309 
Sleeplessness, 186 

and dilated stomach, 116, 192 

and high tension, 164 

in t3rphoid fever, 131 
Speech affections, 316, 334, 341, 351 

mechanism of, 320 339, 353 
Spinal co-ordination, 294 
Spinal cord, 292 

syphilitic lesions of, 405 
Splenium corporis callosi, 279 
Stomach dilatation. 111 

affecting heart, 16, 29, 114 

and sleeplessness, 192 

and sudden death, 38 

treatment of, 119 
Stomach, washing out, 123 
Syphilis and cerebellum, 414 

and cerebrum, 416 

and epilepsy, 417 

and meninges, 419 

and myelitis, 406 

and medulla, 412 

and nerve lesions, 401 

and paraplegia, 405 

and pons, 412 

and spincJ meningitis, 411 

and thrombosis of cerebral eu'teries, 
426 

cerebral lesions in congenitcd, 424 

of aorta, 36, 58 

of nervous system, 394 
prognosis, 427 
treatment, 428 

pathology of, 398 

stages of, 395 
SystoUc murmur, 11 

Temporo-sphenoidal lobe, dissection 

of, 276 
Tension, pulse, 4 

and sleeplessness, 191 

high, 17, 161 

treatment of, 167 

in acute renal disease, 145 

in epilepsy, 366 
Thalamus, 255, 281, 304 
Therapeutics, 217 
Thought, evolution of, 314 
Treatment of aneurism, 59 

of angina, 34 

of delirium tremens, 203 

of dilated stomach, 119 

of epilepsy, 367 

of high blood pressure, 50, 167 

of hysterical anaesthesia, 373 

of low blood pressure, 52 

of pleural efihiiBion, 100 
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Treatment of pneumonia, 82 Uraemio coiiTulsioaB, bleeding in, 67 

of aleepleBsness, 186 treatment of, 165 

of syphilis of nervous system, 
428 

of typhoid fever, 128 VeJvular disease and adherent 

of uraemio convulsions, 67, 155 pericardium, 22 

open-air, 252 Venesection, 62 

remote efifects of, 224 Vertigo, 115 

Tuberculosis and milk, 247 Vomiting, 113 

prevention of, 244 physioiogy of, 176 

T3finpamtes in t3rphoid, 136 
TVphoid fever, treatment of, 127 

Warburg's tincture, 196 
White fibres in brain, course of, 310 

Uncinate fasciculus, 278, 313 Word blindness, 351 

Uncinate gyrus, 276 Words, 320, 354 

Uraemic convulsions, 48, 153 Writing and aphasia, 346 
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